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PREFACE. 

The importance and extent of the Transatlantic steam 
trade has, ever since its commencement, been the occasion 
of many interesting articles in magazines, newspapers, 
and scientific periodicals ; but, so far as I can trace, no 
publication has yet been issued which would, in itself, 
give an ordinary reader or passenger an idea of the 
routine, forethought, and general arrangements necessary 
to carry on such a far-reaching organization as a great 
steamship line, and which would, at the same time, set 
forth the various eflForts of the noted merchants and 
scientists who have initiated and carried on the service, 
and also the nature and results of the more remarkable 
examples of vessels and machinery which they have 
employed. 

It may perhaps be thought that the chapters relating 
to the working and management are somewhat brief; but 
in a book of this kind it would not serve any purpose to 
describe minutely the minor details of the various depart- 
ments, or duties appertaining to individuals; consequently, 
only such leading points are described as would serve 
to show the general system by which the organization is 
carried on. 



The chapters flevoted to a description of the inspection 
made by the Govern mental Supervising Authoritiea will, 
I trust, be reassuring to those who, for health, pleasure, or 
business, are constantly travelling by the great Liners, as 
they fully explain the careful and searching nature of the 
inspection and survey which is made periodically by an 
able staff of Surveyors, to insure safety under all circum- 
stances ; and as these gentlemen are solely in the service 
of their respective Governments, they are removed from 
all liability of being influenced by any personal interest or 
question of cost to the shipowners, which may be entailed 
by the dne fulfilment of the requirements enacted from 
time to time. 

The retrospect of the trade was, in a brief form, brought 
forward in a paper entitled " Transatlantic Lines and Steam- 
ships," read by me before the Liverpool Engineering Society 
in 1878, then in its infancy, but now one of the most 
important associations in the provinces. Owing to the 
favourable manner in which that paper was received, I 
have since continued to keep note of all the leading events 
and records, and from this material I have endeavoured to 
produce a handy and simple book of reference for the 
numbers engaged in the Atlantic service, and also for the 
thousands of passengers who are ever passing to and fro 
on the great Ferry, 

With a view of rendering the work pleasant and j^ree- 
able reading, all harrowing descriptions of losses which 
have occurred have been purposely omitted ; mention of 
some being made in a few cases where brief reference is 
unavoidable, but the general particulars of the veaaels 



loat, if required, wilt be found fully set out in Table 
No. 7. 

Tlie events noted of the earlier periods are almost all 
gathered from my own scrap-book; those 'of the later 
leriods have either come directly under my own experi- 
ence, or are from information kindly given by various firms 
ftod gentlemen formerly, and at present, engaged in the 
trade, to whom I must express my indebtedness. 

A.J.M. 



PREFACE TO THIRD EDITION. 

Since the publication of the first and second editions 
in 1891 and 1892. 1 have received from far and wide many 
interesting and kindly letters from total strangers bearing 
upon the doings of the early steamships, and calling 
attention to many events which had either never been 
xecorded, or had been but briefly noticed, and then passed 
into oblivion. 

Many of these events I found on examination did not 
possess such enduring features aa would now justify notice, 
but others were of special importance, and are inserted as 
'fully as circumstances would permit. 

So interesting and pathetic were many of these letters, 
that brief extracts from them would, I am of opinion, not 
l>e out of place. 

One of the earliest, from a clergyman in a large York- 
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X PREFACE TO THIRD EDITION. 

shu'e city, who, expressing liis thanks, terms it "the 
fEiscinating and instructive Atlantic Ferrii" and states 
"that tile boats connected with the Mersey are to me 
like old friends, and the charming book with its graphic 
touches and wonderful detail has enabled me to live over 
again the days of my youth, and all who have known 
anything about the Atlantic Forry owe you an immense 
debt of gratitude for a book which none can read without 
the deepest interest and lasting profit." 

Another writer states — " I have read with much interest 
your book, Tke. Ailanlic Ferry, and am indebted to it 
for a good deal of information. There is one ship you 
mention and illustrate which is deserving of more than 
a passing notice," and then, like numerous others, refers 
to some vessel or vessels of which he personally has 
experience. 

To cue correspondent I am indebted for supplying an 
omission, which he tersely calls attention to as follows — 
"Have just read your very interesting Atlantic Ferry. 
There was an attempt to run an American Line of timber- 
built screw-steamers to Liverpool about I8(J8." Memory 
does not readily bridge over the space of twenty-four 
years to enumerate particulars, but I was once on board 
of one in the Brunswick Dock, and had a look iuto the 
engine-room. I do not now recollect all the peculiar mal- 
formations in the machinery, but to put it mildly, they 
were "fearfully and wonderfully made." The vessels 
were weak in the region of the stern, and altogether unfit 
for the trade, and were soon withdrawn. 

From across the Atlantic another correspondent wrote — 



PREFACE TO THIRD EDITIOS. SI 

■' I Lave recently got from the library your book on the 
Atlaviic Feifi/, which I have read with very much interest, 
but fancy 1 have discovered some errora in the casualty 
table." 

Following this, the descendant of one who has left his 
mark on the Ferry, writes from the sunny shores of Italy — 
"To any one who knowa anything of the Transatlantic 
Service your delightful book cannot but be most interest- 
ing, and it cannot fail to become the standard work on 
the subject, and prove invaluable for reference. It is in 
consequence of this I beg to call your attention to one 
omission, at which I am the more surprised, as you your- 
self must be well acquainted with the facts," and he then 
favours me with an interesting addition to the work. 

Aided somewhat by the foregoing and other corre- 
spondents, and further research and inquiry, I have been 
able to add still more information of the interesting but 
rather obscure doings of earlier days, and I would like 
especially to acknowledge the valuable help and assistance 
given by my young friend, Mr. Francis B. C. Bradlee, of 
Boston, U.S.A., who although an invalid and compelled 
by ill health to winter in the Riviera, has aided me in 
carrying out extensive inquiries and researches in reliable 
documents, which, thanks to his care and exactitude, have 
enabled me to revise and ampLfy many of the statements 
and tables relating to the early American, French, Galway, 
and other past Lines. 

One special feature of the utility and extensive use of 
the former editions which has encouraged me in keeping 
fully alive to the progress of Transatlantic events, is the 
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continuous use made by the daily press of the book, which, 
although not mentioning their authority, now almost daily 
supply correct answers to correspondents, or quote word 
for word when writing upon kindred subjects. 

That the present edition may be as widely read and 
appreciated as . the two former I sincerely hope, and I 
would beg of all who have or know of any ancient docu- 
ments, illustrations, or such like bearing upon this great 
trade, to favour me by supplying still further data which 
will enable The Atlantic Ferry to be still more and more 
the standard reference for information bearing upon that 
great highway of commerce. 

Arthur J. Maginnis. 

Chapel Chambers North, 

28 Chapel Street, Liverpool, 1900. 
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Lost wooden paddle vessel built 
,, sailing of Collins Line . 
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Lant side-leyer engines 
,, British paddle-wheel built . 
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DATE PAQS 

. Cunard Scotia 1862 36 

Cunard Scotia 1862 36 

paddle-wheel built . . French Napoleon in. 1865 134 

Oldest vessel now in Atlantic Trade . Waesland (late Cun- 
ard BnssU), built 1867 113 
Longest steamer afloat . . Oceanic 704 feet over all 104 

Greatest displacement afloat . Oceanic 26,090 tons 104 

,, ever built. Great Eastern 82,160 ,, 124 

indicated horse - power, 
paddles .... Great Eastern 
Greatest indicated horse- power, 

single screw. . . . Etmria 
Greatest indicated horse-power, Kaiser Wilhelm 

twin screw. der Groiie 

Greatest daily consumption, 

paddles .... Scotia 
Greatest daily consumption, Kaiser Wilhelm 

screw. der Grosse. 

Greatest average speed per hour, 

paddles .... Scotia 
Greatest average speed per hour, 

single screw . . . Etroria 
Greatest average speed per hour. Kaiser Wilhelm 

twin screw. der Grosse 

Greatest distance run in one day . Kaiser Wilhelm 

der Groise 



14,500 
32,000 
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165 tons 
520 „ 
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130 



13| knots 36 
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QUEENSTOWN TO NeW YoRK 



Fint passage, under 9 davs, 1864, Cunard Scotia 

8 ,; 1872, White Star Adriatic 

7 „ 1884, Guion Oregon 

6 „ 1889, Inman City of Paris 
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d. h. in. 
8 15 4 
7 23 17 
6 9 42 
5 19 18 



New York to Qurenstown. 



First passage, nnder 9 days, 1863, Cunard Scotia .830 

8 „ 1869, Inman City of BniBsels . 7 22 3 

7 „ 1882, Guion Alaska . 6 22 

6 .. 1889, Inman City of Paris . 5 23 38 
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Fastest passage, 1S40, Cunard Acadia, Liverpool to Halifax 

1S46, Cunard Cambria „ 

1848, Cunard Snropa „ New York 

1851, Collins Baltic 
1864, Cunard Scotia Queenstown 
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1872, White Star Adriatic 
1876, White Star Britannic „ 
1880, Guion Arizona 
18&4, Guion Oregon 
1887, Cunard Umbria 
1889, Inman City of Paris 

1891, White Star Tentonic 

1892, Inman City of Paris 
1894, Cunard Lncania 
1898, North German 

Kaiser Wilhelm 
der Orosse 
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1841, Cunard Britannia, Halifax to Liverpool 
1852, Collins Arctic, New York to 
1856, Cunard Persia, 
1863, Cunard Scotia 
1869, Inman City of 
Brussels 

1875, Inman City of Berlin,, 

1876, WhiteStar Britannic , , 
1882, Guion Alaska „ 
1887, Cunard Etniria „ 
1889, Inman City of Paris,, 

1891, White Star Tentonic „ 

1892, Inman City of 

New York 
1894, Cunard Lncania 
1898, North German 

Kaiser Wilhelm 
der Orosse 
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NOTED STEAMERS. 

1819 TO 1840. 
* 

SaTaimah First 

Boyal William No. 2 .... First British . 

Siiias First actual liner 

liyerpool Liverpool . 

Great Western Bristol 

British Queen Liverpool . 

President Liverpool . 

1840 TO 1850. 

Britannia Cunard 

Acadia „ 



PAOB 
4 

7 

13 
11 
14 
15 
15 



25 
25 



1 Daration of passage based on speed per hour on trip from Southampton to New 
York. 

> Duration of passage baaed on speed per hour on trip from New York to South- 
amptcML 
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NOTED STEAUEm^-continued. 
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NOTED STEAMERS— con^mwei. 
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THE ATLANTIC FEEKY. 



CHAPTER I. 

THE EARLY ATLANTIC STEAMERS. 

Strange as it may seem to the present generation of 
travellers, it is nevertheless true, that it is but some sixty- 
years since the sailing clippers had things all their own 
way upon the Atlantic highway. The Black Ball Line of 
sailing vessels, founded in New York in 1816, with its 
vessels the Pacific, New York, Canada, and others, boasted 
an average passage of forty days out to New York, and 
twenty-three days home to Liverpool ; but records are also 
given in an old English paper called the Literary Pano- 
rama, dated June 1815, in the author's possession, of a 
ship named the Oalatea having sailed from St. John's, 
Newfoundland, in eleven days to Portsmouth without 
having made a single tack. Following these are the Red 
Jacket, the Harvest Queen, the Independence (which, al- 
though built so far back as 1834, made a passage to Liver- 
pool in fourteen days), the Sovereign of the Seas,^ and the 
Dreadnought, the latter of which may be termed the last 

* See p. 244. 
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specimcnof the famous American clipper fleet. Thisvesael, 
the Dreadnought, became very celebrated by having made 
the passage irum New York to Liverpool under foiirteeu 
days in 1858, and from New York to Queenstown in nine 
days seventeen hours. She was long in active service, and 
eventually was wrecked in 1890 on the American coast. 
Some of these sailing clippers gained great renown in tbe 
early days of steam navigation by beating the Btearaers 
themselves, notably the clipper Tornado, of the Morgan 
line, which, in 1846, arrived in New York before the Cunard 
steamer, which Bailed at the same time, aiTived in Boston. 
Before describing the eteamaliipa of the Atlantic trade 
it will not be out of place to relate briefly the early efforts 
made to apply steam-power to the propulsion of vessels. 
The first attempt to propel vessels by steam is claimed 

!' by the Spanish to have been made at Barcelona, by a 
paddle-wheel vessel, under the direction of Blasco de 

! Qarey, in 1543. Papin, in France, about 1707 ; Jonathan 

Hulls, in England, in 1736 ; William Henry, in Penn- 
sylvania, United States, also are mentioned in connection 
with it ; but tlie first steamer worthy of being so called 
was that of John Fitch, which he placed for hire upon the 
Delaware, at Pliibidelphia, in 1787. This primitive craft 
was propelled by a system of paddles or oars working 
vertically, and was the forerunner of the palatial vessels 
now plying on the great rivers of the United States, 
Some remarkable statements of John Fitch, as showing 
how far-seeing he was, deserve mention. It is stated that, 

k on wi'iting to a fi^end for the loan of £50 to finish this 

L boat, he stated — 
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" This, sir, whether I bring it to perfection or not, will 
be the mode of crossing the Atlantic, in time, for packets 
and armed vessels." And on another occaaion, when prais- 
ing his hobby to two visitors, he made use of the following 
words — 

" Well, gentlemen, although I shall not live to see the 
time, you will, when steamboats will be preferred to all other 
means of conveyance, especially for passengers." After 
which, one visitor said to the other, " Poor fellow I what a 
pity he is crazy t " 

About the time that Fitch was experimenting with 
his boat, attempts were also being made in Scotland by 
Miller, Taylor, and Symington. 

After Fitch came Robert Fulton, first noticed througli 
his steamer, the Clermont, on the Hudson, in 1807. 
This steamer was soon afterwards, in 1812, followed 
by Bell's Comet, the first on the Clyde, from which date 
it may be said that steam navigation became fairly 
launched, as from that time foith steamships began to 
be built of all kinds and descriptions. This little fore- 
runner is reported to have been 42 feel) long, 11 feet broad, 
and 5J feet deep, and was fitted with two sets of paddle- 
wheels on each side, that is, four paddles in all, hut this 
was soon abandoned for one wheel on each aide, as the 
engine being only five-horse power could not work the 
two sets, but with the one set drove her at the rate of five 
knots in slack water ami no wind. 

The first steamer to face the open sea was named the 
.flu&nix, and was built by Robert L. Stevens, at Hoboken, 
Jlew Jersey, in ISOS, then steamed round to Philadelphia, 
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iiij'l is rejKjrted to have behaved well; moderately rough 
wtiiitlier was experienced off Cape May, at the entrance 
to the Delaware, but she did iiot remaio in that trade, 
being aftervvarilB employed only on the river. 

The honour of being the first steam-vessel to cross the 
A.tlantic rests with the Sarannah, 130 feet long by 26 feet 




broad, and Ifil feet deep, which was built by Pickett and 
('iwkor at Corloars Hook, New York. The keel was laid 
early in 1818 iis that of an ortlinary wooden sailing ship of 
about S20 toiig. Before sho Was luuiichtMl in August of the 
aaino year, a Captain Moses Rugers, who had already been 
saihng in the steamers on the rivers, and also navigated 
the Phoaiz round to Pliiladelphin, induced a shipping 
firm in SavimmOi to buy her and lit machinery on board 
(dtiscribod iu dubul in the chapter on Machineiy, page 



157). After this was completed a. trial trip was made in 
New York Bay in March 1S19, but with very moderate 
steam- pressure, namely 2 lbs. per square inoli, whereas the 
actual pressure was 10 lbs. On Sunday, the 28th of the 
same month (March), she left New York for Savannah 
under sail. Owing to its blowing fresh the machinery was 
not used until Apiil 2ad, when the wheels were shipped 
(that is connected ou to the shafts, as they were kept on 
deck in bad weather) about 3 p.m., and the machinery 
worked until eight the next morning, when the eails were 
again set and the wheels taken off and stowed on deck. 
After thia they were again used at intervals on the two 
following days, and Savannah was reached on April 6th. 
From there she proceeded to Charleston, where she had 
the honour of being visited by President Monroe of the 
United States, and then returned to Savannah, and sailed 
from there for Liverpool on Monday, May 24th, 1819, still 
under command of Moses Rogers. Both steam and sail 
were used for the first few liours, and at 8 a.m. the wheels 
were taken off and stowed in the space of twenty minutes. 
During tbe voyage the machinery was used at intervals, 
amounting altogether to eigiity hours' continuous working. 
and the novelty of being a steamer caused her to be mis- 
taken for a vessel on fire, not only by some merchant 
vessels, but also by H.M.S. Kite, which sighted her on 
June 17th off the south coast of Ireland, and boarded her 
to render assistance. Eventually she arrived at the mouth 
of the Mersey at 2 p.m. on Sunday, June 2l}th, 181!), and 
having shipped the wheels and stowed the sails, steamed 
up the river, and dropped anchor off Liverpool after a 
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parage of twenty-nine days eleven hours. The main 
cause of the machinery being used so little was due to 
the fact of the short supply of fuel, as she only liad 
when leaving about 75 tons of coal and 25 cords of 
wood. Leaving Liverpool she proceeded to St. Peters- 
burg, and eventually arrived back at Savannah on 
November 30th of the same year, but owing to heavy 
weather the machinery was not used until the pilot 
eamo on board. 

After costing over £10,000 to purchase and fit out, ahe 
waa sold in 1820 by the original owners, and the machinery 
taken out and sold to the Alliance Irou Works, New York. 
The vessel herself waa then employed as a sailing ship 
between New York and Savannah until she came to an 
ignominious end by being wrecked on Long Island in 
1822. 

The next steamer to cross the Atlantic was the Coracoa, 
in 1829, a vessel of 320 tons, which was built on the 
Clyde, and afterwards purchased by Dutch merchants, who 
put her on the West Indian trade from Antwerp, in which 
service she made only a few voyages. 

The first vessel to steam all the way across the Atlantic 
was the first Eoyal 'William (probably named after the 
then reigning sovereign William IV.}. This vessel was 
built of wood by James Goudie, of Scotland, at Quebec 
(uot the Three Rivers as generally noted), in the shipyard 
of Black and Saxton Campbell, upon the lines of an 
early Clyde gteamer, named the United Kingdom, built 
by Steele of Greenock in 1S26 for the London and 
Leith service. 



CHAP. L] the EABLT ATLANTIC STEAMERg. 

The dimensions of the Royal William were 176 feet 
over all, 146 B.P., 27 feet beam, 17-9 feet deep, and 830 
tons gross. 

The machinery had heen made in England by Boulton 
and Watt on the side-lever principle, of 200 nominal 
horse-power, and was put into the ship by the St. Mary's 
Foundry, Montreal. 

On April 29th, 1831, she was launched, and after com- 
pletion commenced trading between Quebec and Halifax, 
N.S., and in this trade remained some time, but was sold 
during this period to another Company, which had as one 
of its directors Samuel Cunard, whose name was destined 
later on to be so well known on the Atlantic; but in 
this case there is no record of his having been one of 
the promoters of the scheme to send her across the 
ocean. 

On August 4th, 1833, she left Quebec for London, and 
after calling at Pictou for coals, also at Cowcs, Isle of 
Wight, arrived at Graveaeiid on September 11th, and on 
the passage experienced very heavy weather, sustaining 
damage to one of the patki I e- wheels. 

After remaining on tlie Thames for a few weeks, she 

proceeded to Bordeaux, and was then chartered by the 

Portuguese, but before the end of the year 1833 she was 

purchased by the Spanish Government, who changed the 

L name to the Ysabel Secnnda, as which she was the first 

H ste^amship to fire a gun in action. 

H In June 1838, another Eoyal William was chartered 
■ from the City of Dublin Steam-packet Company, and 
^^ despatched from Liverpool by the Transatlantic Steam- 
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ship Company to New York, She was built at Liverpool, 
by Wilson. The engines were made by the firm of Fawcett, 
Preston and Co., of the same place, and were side-levers 
of 400 indicated horse-power, having two cylinders 48J 
inches diameter and 5| feet stroke. The paddle-wheels 
were 44 feet diameter, and her speed was about eight 
knots an hour. This was the first real passenger steamer 
to cross the Atlantic, anJ also the first steamer to sail from 
Liverpool (on July 5th, 183fi). She was the first to be 
divided into water-tight compartments by iron bulk- 
heads, of which she had four. When in New York, on 
the first voyage, she was advertised for the homewai-d 
passage in the papers as follows — 

"BBniSH Steamship, Boyal William, G17 tons. Captain 
Swaittsou, R.N.R., Commander. 

"This 6oe steamer, having lately arrived, will be de- 
spatched again to Liverpool on Saturday, August 4th, at 
4 P.M. She is only sixteen niimths old, and from her 
peculiar construction (being divided into five sections each 
water-tight) she is considered one of the safest boats to 
England. 

" Her accommodations are capacious, and well arranged 
for comfort.- The price of passage is fixed at 140 dols., 
for which wine and stores of all kinds will be furnished. 
Letters will be taken at the rate of 25 cenis for the 
single sheet, and in proportion for larger oues, or one 
dollar per ounce weight. For further particulars apply 
to Abraham Bell and Co., or Jacob Harvey, 28, Pine 
Street." 



After making a few passages across the Atlantic, she 
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"was returoed to her owners, in whose possession she 
lemaioed as a coal-hulk until 188S, when she was sold for 
the sum of £11, Some idea of this vessel's size may be 
formed from the following table, giving her dimensions as 
compared with one of the powerful English tugboats of 
to-day— 

Koyal William, 145 feet by 27 feet broad, and 17J foet 
deep, and 720 tons (400 horse-power). 

Tugboat, 1899, 212 feet by 30 feet broad, and 15J feet 

;ep, and 712 tons (1000 borae-power). 

To take the place of the Royal WiHiam, the Triinsntlantic 
Steamship Company put upon the station the Liverpool, a 
Bteamer with 10-kuot speed. The Company was announced 
by the following advertisement in the Liverpool Mtrcury 
of October 5th, 1838— 

" Teansatlantic Steamship Company. 

"Capita! £800,000, in Shares of £100 each. 

The arrangement for establishing an intercourse by 
(team navigation between the Biitish Isles and the United 
States of America being finally completed, and an union 
of interests in Liverpool being now satisfactorily arranged, 
the Directors of the Transatlantic Steamship Company 
to announce that with the view of j;iving immediate 
effect to the operations, they have purchased the power- 
lul and splendid steamship, the Liverpool, of 464 horse- 
power, by Messrs. George Forrester and Co., and 1150 
tons burthen, built by Messrs. Humble and Milcrest 
for Sir John Tobio, and intended for Transatlantic 
itercourse. 

"The Directors have also to state that for the purpose 
of securing an ei&cient and permanent establishment 
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between Liverpool and New York, two vessels are now 
building of 450 horse-power each, and 12oD tons burthen 
each, by Messra Fawcett, Preston and Co., and Messrs. 
W. and J. Wilson, and will, it is expected, be available in 
the course of nest year. 

"Shares in the first instance will be issued to the 
amount of hut one half the capital above-mentioned. 

" In issuing the remaining half, priority of subscription 
will be given to the then existing proprietors. Instal- 
ments to be called for at intervals of not less than three 
months, and not exceeding £10 per share. 

" On allotment of shares a deposit of £5 per share to 
be lodged to the credit of Trustees with any of the 
Company's Bankers, who will give necessary receipt for 
the same. 

"Trustees. — James Ferrier, Esq.; Richard Williams, 
Esq. ; James Jameson, Esq. 

"Managing Directors. — G. W. Williams, Esq., Liverpool; 
F. Carleton, Esq., Dublin. 

"Managing Committee in Ziveryool. —Harold Little- 
dale, Esq. ; Joseph C. Ewart, Esq. ; Thomas Booth, Esq. 

" Banlixra. — Liverpool: The Royal Bank of Liverpool, 
Dublin: John David Latouche and Co. London: Glyn, 
Halifax, Milts and Co. 

"Solicitors. — John North, Esq., Exchange Alley, Liver- 
pool; P. D. Mahony, Trafalgar Square, London, and Dame 
Street, Dublin ; J. C. Shaw, Superintendent of the Marine 
and Machinery Departments. 

"Applications for the rm appropriated shares may be 
made to the Company's Bankers or Solicitors or at the 
offices of the Company in Liverpool, Dublin, and London ; 
or to D. and J, B, Neilson, Stock and Share Brokers, 
Exchange Street East, Liverpool. 

"John Pollock, 

" Agent, 24, Water Street. 
Liverpool, September 16th, 1838." 

As an instance of the great attention paid to the 
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earlier Atlantic steamers, the following account of this 
notable vessel, condensed from the Live^fool Mcrcarij of 
October 12th, 1838, will be of interest— 

" Tlio Liverpool Steamship, 

As this vessel is not only the largest steamer hitherto 
built at this port, but the first that has been fitted up d 
priori, expressly for Transatlantic conveyance, much 
interest and curiosity have been excited- by the appear- 
ance of so noble a specimen of the united skill of the 
naval architect and the engine-builder; and so numerous 
have been the visitors who have inspected her as the 
works approach towards completion, that some account of 
her dimensions and equipments may be acceptable to 
those of our readers who take an interest in the success 
already developed, and the high promise presented by 
the application of steam to the purposes of ocean 
navigation. 

"Tlie Liverpool, it is generally known, was built last 
year for Sir John Tobin by Atessrs. Humble and Milcrest, 
and was purcbased some months ago by the Liverpool 
Transatlantic Steam Company, an ussociiition branching 
out of the Dublin Steam Company, to whose enterprise 
and exertions for years Liverpool, as a port for steam 
ves.iels, is mainly indebted for its growing prosperity. 
Her length is 235 feet from stem to taffrail ; her beam 
35 feet (exclusive of the breadth of her patldle -boxes) ; the 
depth of hold is 21 feet; and she admeasures 1150 tons. 

" The engines, built by Messrs. Forrester and Co., Vaux- 
hall Foundry, are well worthy of inspection, both in regard 
to their compactness and beauty in construction, the 
exti-aordinary strength, and their supeiior finish. They 
are 468 horse-power. The cylinders are each 76 inches 
diameter, and the stroke of the piston-rod is 7 feet. The 
]>ropclling force of these machines (enough to drive the 
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thousands of movemeDts in ten or a dozen of our largest 
cotton-mills) will be prodigious. 

" The iron shaft or spindle that turns the paddle-wheels 
is equal in girth to a man's body, and but fairly pro- 
portioned to the revolutionary force which the cranks will 
communicate. 

" There are two distinct boilers, and two funnels, placed 
at some distance from each other, and ranging with the 
masts. The fire-rooms are spacious ; the coals are supplied 
from lateral bunkers, made of plate iron; and large water- 
taps are at hand in case of daniijer from fire. 

"The 'main or after cabin' is a splendid apartment 
of 58 feet in length, and 28 feet 9 inches in width at one 
end, slightly narrowing to 22 feet 4 inches at the stem ; 
it is 8 feet in height to the beams, and 8| feet between 
them. . . . 

" The state-rooms are exceedingly handsome and com- 
modious. There are in this cabin, sixteen in number, 
each with two berths or beds, with the exception of two, 
which are each fitted, for the peculiar accommodation of 
a party, with three beds. They are well lighted from the 
roofs and sides by patent lights, those in the sides serving 
also, on being opened, as ventilatore. 

" The colouring of these rooms is a warm, delicate pink, 
with gorgeous damask silk hangings to correspond, of 
French white, with crimson satin stripes. At the broadest 
or midship end of this main cabin is the ladies' retiring 
or private room, where several beds are also elegantly fitted 
up, and every convenience for the comfort and adornment 
of * the fair ' is provided. . . . 

" There are tanks in abundance, in addition to which 
water will be daily and hourly distilled by an apparatus 
fixed for the purpose, and will undergo filtration, so as to 
bo equal in purity and coolness to that of the 'crystal 
woll ' of the hermit. It may be added that in the main 
cabin, including the ladies' state-rooms, and the so&s, no 
fewer than fifty beds are provided. 

" The * fore cabin ' is 45 feet in length, by from 29 feet 
4 inches to 23 feet 10 inches in width, and has eight 
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dormitories or state-rooms on each side. This room is 
fitted in a style somewhat different to the other, but scarcely 
less beautiful or coatly. The walls are empanelled in rose- 
wood and other woods, with rich style, and separated by 
circular-topped pilasters." 

She sailed from Liverpool on the 20th October, 1838, 
"but put back to Queenstown (then called the " Cove of 
Cork") on the 30th October, sailing thence again on 
November 6th, and reaching New York on November 23rd. 
■ She made several voyages which averaged seventeen days 
out, and fifteen home ; and was then sold to the Peninsular 
and Oriental Company, who changed her name to the Oreat 
XiverpooL She was afterwards wrecked off Cape Finistcrre, 
on Febrnary 24th, 1846, with a loss of two lives. 

It is, however, to the plucky little steamship Sirius (178 

feet long, by 25J feet broad, and 18^ feet deep, of 703 

tons) that belongs the real honour of commencing the 

I great Atlantic ferry of to-day. This memorable little 

was built by Menzies, of Leith, and was engined by 

[essrs. Wingate and Co., of Whiteinch, near Glasgow. 

engines were on the side-lever principle, having 

'linders 60 inches diameter and stroke of 6 feet, fitted 

with a surface condenser exactly similar to those now in 

The paddle-wheels were 24 feet diameter, and the 

n pressure 1-5 lbs. A newly-formed company named 

British and American Steam Navigation Company 

leading spirit of which was Mr. John Laird, afterwards 

!J. for Birkenhead) chartered her from the St. George's 

Iteam-packet Company, and despatched her from Queens- 

iwn for New York on April 5th, 1838, under the 

iramaQd of Lieutenant Richard Roberts, R.N., who was 
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afterwards lost in the ill-fated President, in 1841. Like 
the world-famous voyage of the great discoverer, Chris- 
topher Columbus, the first voyage of the Siring was one 
only carried out to its end by the energy and deter- 
mination of the commander; as shortly after leaving 
port, owing to continuous head-winds, the crew became 
mutinous, and declared it was utter madness to proceed 
in so small a vessel, she being not quite so large as the 
tugboats of to-day. Ilowever, thanks to stem discipline 
and the persuasive arguments of loaded firearms, the 
gallant little vessel arrived at New York on April 21st, 
after an eventful passage of 16 J days, during which she 
maintained an average speed of 8| knots per hour on a 
consumption of about 24 tons of coal per day.^ 

A few hours after the arrival of the Sirius, another 
steamer, named the Great Western, owned by the Great 
Western Steam Navigation Company of Bristol, also 
arrived, having left Bristol on April 8th, 1838, thus 
making the passage in 13^ days. This "huge vessel," 
as she was then styled, was built at Bristol, by Patterson, 
and launched on July 19th, 1837, her dimensions being 
212 feet long, by 35f feet broad, by 23^ feet deep, and 
1340 tons. She was towed to London to have her engines 
put on board. The engines were built by Maudslay, Sons, 
and Field ; they were of the side-lever type, having two 
cylinders 73J inches diameter, and stroke of 7 feet, 
indicating 750 horse-power. The paddles were 28 J feet 

* After this voyage she was returned to the owiKirs and employed 
by them in the Irish Cross Channel Trade until January 1847, when 
she was wrecked near Queenstowu. 
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diameter, and the revolutions about fifteen per minute. 
Steam was generated in four iron retom-flue boilers 
carrying 15 lbs. pressure, and the daily consumption was 
ibout S3 tons. The average duration of the passages by 
the Great WsBteni between Bristol and New York was 15 
idayp, the fastest being .ibout 13) days, and the average 
ispeed being about 8J knots per hour. lu 1843 she was 
[nit on the Liverpool to New York route, and there 
naintained a higher speed, on one voyage having actually 
(teamed ten knots all the way. 

The BiriUH having encouraged the British and American 
Steam Navigation Company, wiiich wa^ formed by 
tfacGregor Laird in 1837, with a capital of £1,000,000 
n £100 shares, to dispatch a steamer to New York every 
brtnight alternately from Lonrlon, and Liverpool; they 
taught out first the British Queen in 1839, and nest the 
lident in 164'0. 
Both these vessels were built by Curling and Young, on 
the Thames, of wood, and were 275 feet long, 37J feet 
broad, and 27 feet deep, and of 1863 tons gross register, 
with square sterns, and one funnel painted white with 
black top. 

The engines of the Britisli aueen were of the side-lever 
^^pe, and were supplied by Napier on tije Clyde, vpith 
cylinders 71^ inches diameter, and 7 feet stroke of 700 
indicated horse-power, fitted with the great novelty of a 
surface condenser; the paddle-wheels were 30 feet diameter. 
The engines of the President wore slightly more power- 
fill, having cylinders 81 inches diameter, and 7J feet stroke, 
and were supplied by Fawcett- Preston of Liverpool. 
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The first sailiDg was the British Queen from Portsmouth, 
on July 12tli, 1839, followed by the President from 
Liverpool on July l7th, 1840; these sailings did not, 
however, last long, as the President was never heard of 
after saiUng from New York on March llth^ 1841, with 
a small number of passengers. In coni9equence of this 
disaster the Company ceased to exist, and the British 
Queen was sold to the Belgians in 1841. 

Through the courtesy of tlie late Colcnel W, E, Roberts, 
of Liverpool, nephew of Lieutenant Roberta, a fac-simile of 
on interesting letter, written by him when in command 
of the Britisli Aueen, is appended, and is an interesting 
souvenir owing to the statement he therein makes that 
he would not retire until he had command of the first 
iron vessel to cross the Atlantic; his indignation about the 
reflection on the speed of his vessel, as compared with the 
Great Western, is also noteworthy, as showing the rivalry 
existing even then. 

Having now briefly enumerated the earliest vessels 
which were produced to create the first Transatlantic lines, 
it will perhaps be convenient to here notice another of 
the earlier steamships, the venerable Great Britain. This, 
the first iron steamer of large size, was 274 feet long, 
48J feet broad, and 31^ feet deep, and of 3270 tons, 
and was built at Eri.stol, by Patterson, for the Great 
Western Steamship Company, fitted with engines made 
by them from designs by Guppy. There were four 
iliagonal cylinders, each 88 inches diameter, 72 inches 
stroke, indicating 1500 horse-power, and burning 65 tons 
working upwards on the crank-shaft, from which 
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motion was brouglit down to the screw-shaft by means of 
, four endless chains. The propeller was six-bladed, of 
widely different form from that now in use ; the pitch was 
about 25 feet, Hnd the diameter ISJ feet. Steam at 25 
Iha, pressure was generated in three doubled -ended boilers, 
fired fore and aft, but without the present system of tubes. 
Each hoiter was 34 feet long, 10 feet wide, and 24 feet 
high, and had eight furnaces, each 7 feet 6 inches long, by 
1 foot 11 inches wide. These engines were found to ho 
defective, and were replaced in 1852 by geared oscillating 
engines made by Penn of Greenwich, having oscillating 
cylinders 82J inches diameter and 6 feet stroke. The 
career of this wonderful craft was a varied and chequered 
one ; launched on July lOtb, 18+3, she was detained in the 
Cumberland dock until December 12th, 1844, owing to 
the gates being too narrow to allow her to pass out. The 
fact of the gates being too narrow was clearly known to 
the owners, bub when the vessel was first talked of, the Port 
Authorities then arranged to widen tlie dock entrance, 
and as the work was not carried out expeditiously, she was 
detained a prisoner. 

On July 2Cth, 1845, she sailed on her first voyage from 
Liverpool for New York, and continued on that station 
until September 1846, when she was stranded on Rath- 
raullin Point, County Down, Ireland, where she remained 
iutact for a whole winter, thus early proving the great 
strengtli of iron vessels. In 1853 she was entirely refitted 
witli new masts and engines, and placed upon the Liver- 
pool and Australian trade, in which she was fairly 
sucpessful until 1874, when she was withdrawn. In 1882 
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motion wa« brought down to the screw-shaft by means of 
four undloMM chains. The propeller was six-bladed, of 
widely ditlbrent form from that now in use; the pitch was 
about 25 foot, and the diameter 15 J feet. Steam at 25 
lb8. pressure was generated in three doubled-ended boilers, 
fired fore and aft, but without the present system of tubes. 
Each boiler was 34 feet long, 10 feet wide, and 24 feet 
high, and had eight furnaces, each 7 feet 6 inches long, by 
X foot 11 inches wide. These engines were found to be 
dofootivo, anil wore rej)laccd in 1852 by geared oscillating 
unginuH nuulo by Punn of Greenwich, having oscillating 
(jylindura H2i inoliua diun^eter and 6 feet stroke. The 
iUUMur iif thJM wondurtVU oraft wasi a varied and chequered 
\\m\ hvnuoh^d ou July UHh. IHW, ahe was detained in the 
thunlHuhvud dook until l>eoen\bor 12th, 1844, owing to 
(hv* UHliVii* bviiug too uavivw to allow her to pass out. The 
ftuii- v»t \f\\^ ti^\W^ Wiug tou UWTOW was clearly known to 
thu ownv^>i» h\\\f wh^u \\\^ vt>iwel wa^ ti^^t U\lked of, the Port 
AmMumIUv^ Uiou ^VV*^\^^1 W widen the dock entrance, 
\m\ ks^ \\\\^ WuvK NY^iA \\\A v^^vii^l \>\^% exinxUtiously, she was 
vl^tatuMvl a |niavavv^\ 

On Jnl>' ^MK \H\ *h^ **^il^^ v>» ^^^^ 6^^ voyage from 
lii\vM|H»v^l J\^^ Nvnv Ywvkv HUvl v\u\tiu\K\l ou that station 
until Sopt\nulvi^ lvH*U, whon v>kW \V5^ $tmudeii on Rath- 
muUin IVint. iVunt^v IVwUv hvUuvk whor^ she remained 
intact fvMT a whoK* winl\^Vv thUsH v\^ily (uvviug the great 
strv?nv:th ^4* irvn\ vvv!k{^^l^>k^ In l^vNi^ ^h\^ wa^ oiUin?lv refitted 
with new u)a:^t^ auvl \n\^iu\^ nnvl |vlav\sl ujvu the Liver- 
pool and Au^tmlUn t^wWx in which 5!tlu* wa:^^ fairly 
saccessful until 1S74> when j^i^ w^ withvhawn. lu 18^2 
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ehe again underwent a complete change, being altered to 
a full-rigged sailing vessel, as ivhich she only ploughed 
the waters of the sea for a brief period ; having put into 
the Falkland Islands leaking, she was condemned, and 
has remained there as a hulk. One valuable invention 
which sprung from the early negotiations about this 
vessel was the steam-hammer, which arose through the 
then great difficulty of forging iron shafts large enough 
for the paddle engines, which it was first arranged 
by Brunei were to be fitted. In his difficulty Brunei 
consulted Nasmyth of Patricroft, Lancashire, who, after 
considerable labour and trouble, eventually succeeded in 
producing the now well-known steam-hammer. 

In concluding this early history it only remains to just 
notice the oft-quoted saying of Dr. Lardner,i and we come 



* This noted eaying is again and again repeated to the discredit of 
' the eminent Gcientist, and there is no question but that he distinctly 
stated it as generally reported, namely, " that as to the project which 
is announced in the newspapers of making the voyage directly from 
New Turk to Liverpool, it was, he had no heaitation in saying, per- 
fectly chimerical, and they might sa well talk of making a voj'age from 
New York to the moon." Thia announcement was published in the 
, JAverpool Albion of December I4th, IflSS, and waa based upou the 
k assumption that the itia:timuni size of the vessels would be 800 toiia 
I «nd have SOO horse-power, but the fallacy of this reasoning waa 
I npget by a letter in reply from Macgregor Laird, which appeared in 
9 paper of the 28th December of the same year. In view 
of the fact thai the first Boyal Williain had but two years 
previously (see page 7) steamed all the way across the Atlantic, 
it ifl difficult to realize that Dr. Lardner actually meant what the 
wording of the statement clearly di^notea, but be the reasons what 
H they may, there ia no question hut that he put forth the atatement. 
^K It may have been that in his zeal to further the adoption of an 
^K Irish port of departure for Buch a service, he allowed himself 
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to the foundation of the great regular lines which to-day 
bridge the wild and tempestuous Atlantic with swift, silent 
messengers of peace and plenty. 

carried away by theoretical calculations and data which were then 
being rapidly upset by actual practice, and which, fortunately for the 
world at large, proved commercially successful. 



CHAPTER II. 



THE CUNARD LINE. 



Tub foimdation of t!ic modem Transatlantic lines — 
■which flliould rflnk as one of the great stepping-stones of 
exceptionally eventful age — had but a modest origin. 
It was conceived by a gentleman bearing a name well 
knowD and honoured wherever a steamship floats, namely, 
Mr. Samuel Ciinard,^ This famous gentleman — whose 
' likeness is to be found on page 200 — was of Canadian birth 
I and origin. Early perceiving the advantages possessed by 
[ Bteamersoversaiiing vessels for regularity, Mr. Cunard came 
England in 1839, aod together with two of the ablest 
[ sliipping men then existing in Great Britain, Mr, George 
\ Burns of Glasgow, and Mr. David Maclver of Liverpool, 
I entered into an agreement with the British Govern- 
l ment (owing to the earlier vessels already noted being 
I withdrawn) to commence a fortnightly in summer and in 
[ winter monthly Transatlantic mail steamship service, from 
I lavcrpool to Halifax and Boston, for an annual subsidy of 
[ £81,000 per annum. To carry on this trade four steamers, 
[ the Britannia (launched February 5th, 1840), Acadia, 
I Golunhia, and Caledonia, were built of wood by Robert 
I Duncan and Co., and others, at Port Glasgow, each being 

' Afterwards Sir Samuel Cnnnrd. 
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207 feet long, by 34J feet broad, and 22^ feet deep, and 
of 1150 tons. The engines were of the side-lever type, 
having two cylinders, each 72^ inches diameter and 82 
inches stroke, working up to about 740 indicated horse- 
power, and driving-paddles 28^ feet diameter, which gave 
an average speed of 8 J knots per hour. The boilers were 
of the re turn -flue type, four in number, with twelve 
furnaces working at 12 lbs. pressure, and having a con- 
sumption of about 38 tons per twenty-four hours. The 
whole of the machinery was naade and fitted by Mr. 
Robert Napier, a name destined afterwards to become 
famous in the maritime engineering world. The com- 
mencement of this line was announced by the following 
advertisement in the Liverpool Mercury, July 3n3, 1840 — 

" British and North American Royal Mail Steamships 
of 1200 tons and 440 horse-power each. 

"Appointed by tlie Admiralty to sail for Boston, call- 
ing at Halifax to land passengers and her Majesty's 
mails : 

Britannia, Captain Woodruff. 
Acadia, Captain Edward C. Miller. 
Caledonia, Captain Richard CI eland. 
Columbia. 
"The Britannia will sail from Liverpool on the 4th 
July ; the Acadia on the 4th August. 

" Passage, including provisions and wine, to Halifax, 3i 

guineas; to Boston, 38 guineas. Steward's fee, 1 guinea. 

" The steamship TJnicam plies between Pictou and 

Quebec, in connection with the above vessels, carrying the 

mails and passengers. 

" For passage, apply to G. and J. Bums, Glasgow ; 
J. B. Foord, 52, Old Broad Street, London ; or in Liver- 
pool to D. and C. Maclver, 12, Water Street. 

Britannia goes out of the Coburg Dock this 
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morning (Friday), the 3rd inat,, and all heavy luggage 
Bliould be pent on board before that time. To-morrow 
(Saturday morning) at ten o'clock, a steamer will he at 
the Egremont Slip, south end of Prince's Dock, to take 
oft' the II 



The great importance of these early mail steamers is 
clearly shown by the successful attempts made by the 
people of Boston to release her from the ice, which is 
described in the following extract from the TAvcrpool 
Album. The ilhistnition is taken from an old print 
issued by the people of Boston to commemorate tiic 
event. 

"Belease of the Britamda/f-om the la: at Boston. — Look- 
ing into the windows of a print-ahop, I saw an engraving 
oEour good ship the Britaimia, which we had just quitted, 
represented as in the act of forcing her way through the 
ice of Boston harbour in the winter of 1844, a truly Arctic 
scene. A fellow-passenger, a merchant from New York, 
where tbey are jealous of the monopoly hitherto enjoyed 
by their New England lival, of a direct and regular steam 
communication with Europe, remarked to me that, if the 
people of Boston had been wise, they would never have 
encouraged the publication of this print, as it was a clear 
proof that the British Government should ratlier have 
selected New York, where the sea never freezes, as the 
fittest port for the mail-packets. I had heard much 
during the voyage of this strange adventure of the Brit- 
annia in the ice. Last winter it appears there had been a 
I frost of unusual intensity, such as had not been known for 
more than half a century, which caused the sea to be 
\ frozen over in the harbour of Boston, although the water 
1 is as salt there as in mid-ocean. Moreover, the tide runs 
[ there at the rate of four or five miles an hour, rising 
twelve feet, and causing the whole body of the ice to be 
L uplifted and let down again to that amount twice every 
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surface remaiaed even and uabroken, except along the 
shore, where it cracked. Had the continuance of tliia 
frost been anticipated, it would have been easy to kee] 
open a passage ; but on February 1st, when the Britannia 
was appointed to sait, it was found that the ice was 7 feet 
thick in the wharf, and 2 feet thick for a distance of sevei 
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nlles out; BO that waggons and carts were convoyini, 
cotton and other freights from the shore to the eiige of tlie 

ce, where ships were taking in their cargoes. No soone 
was it understood that the mail was imprisoned, than the 

iiiblic spirit of the whole city was roused, and a large sum 
of money instantly subscribed for cutting a canal, sevei 
miles long and 100 feet wide, through the ice. They 

logan the operation by making two straight furrows, 'i 

nclies deep, with an ice-plough drawn by horse, and then 
sawed the ice into sheets, each 100 feet square. When 
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tbese were detached, they were made to elide, by means of 
iron hooks and ropea fixed to them, umier the great body 
of the ice, one edge being first depressed, and the ropes 
being pulled by a team of horses, and occasionally by a 
body of fifty men. On February 3rd, only two days after 
her timo, the steamer sailed out, breaking through a 
newly-formed sheet of ice, 2 inches thick, her bows being 
fortified with iron to protect her copper sheathing. Sho 
burst through the ice at the rate of seven miles an hour 
without much dami^e to her paddles ; but before she was 
in clear water all her guard of iron had been torn off. An 
eye-witness to the scene told me that tents had been 
pitched on the ice, then covered by a slight fall of snow, 
and a concourse of people followed and cheered for the 
first mile, some in sleighs, others in sailing-boats fitted up 
with long blades of iron, like skates, by means of which 
they are urged rapidly along by their sails, not only before 
the wind, but even with a side wind, tacking and beating 
to windward as if they were in the water. The Britaimia, 
released from her bonds, reached Liverpool in fifteen days, 
80 that no alarm had been occasioned by the delay; and 
when the British Post Office department offered to defray 
le expense of the ice-channel, the citizens of Boston 
ilined to be re-imbursed." — Lyell's Second Visit to the 
^niitd States of North America.'' 

The following notices from the Liverpool Albion, Feb. 
18th, 1860, will also serve to show the great interest taken 
liu the Cunard vessels, and also the duration of passages 
ID prevailing — 

"The Mali/ax Steam Squadron. — As the British and 
Torth American Eoyal Mail Company's magnificent fleet 
fetands pre-eminent among ocean steamers, the following 
tabular statements of their performances for the past year 
'(1849) will be found interesting. The first shows the 
•time taken by each vessel on her }iovicward passage, 
icluding the deviation to, and detention at, Halifax — 

> London, 1849. 
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Port. 


Saikd. 


Arriyed. 


p,!),.. "'ii.>i.«. 


1 Enropa 


New York 


Jan. 10 


.Tan. 22 


11 IS 




Bo9ton 


24 


Feb. 4 


11 3 


■ Canada 


New York 


Feb. 7 


19 


V2 4 


■ Niagaia . 


Boston 


21 


March & 


13 


■ Enropa 


New York 


Miireli 7 


20 


12 16 


■ America . 


Boaton 


21 


Aprii 3 


12 7 


■ Canada 


New York 


A,, HI 4 


IB 
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■ Hiagara . . 


lioston 


., 18 


30 


11 12 


I EnrSpa . . 


New York 


Miiy 2 


May 14 


12 3 


■ Cambria . 


B0«tOD 


e 


24 


12 7 
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New York 


IB 


28 




r Hibemia . 


BoBtoti 


23 


June 4 


12 6 




New York 


30 


12 


12 10 


Caledonia . 


Boston 






11 19 


Miagara . 


New York 


13 


',' 25 


11 e 




Boston 


20 


July 1 


10 14 


c^bHa : ; 


New York 


27 


10 


13 




Boston' 


July i 


15 


11 


Hibernia . 


N«w York 




Si 


12 in 




Boston 


',', 18 


„ 28 


S 22 


Kiagara . . 


New York 


2G 


Aug. e 


12 4 


Caledonia . 


JioBton 


Aug. 1 


,7 u 


12 18 


Earopa 


New York 
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11 17 


Cambria . 
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','. 15 


,, 2B 


11 2 
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New York 


22 
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11 10 
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Boston 


29 






Canada 


New York 


Sejit. 6 


Sept. 17 
,; 25 


12 
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12 


12 18 


Hiagara . 


New York 


19 


Ocl. 2 


13 a 


EuTDpa . . 


Boston 


26 
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10 8 


Hibernia^ . 


Now York 


28 


13 


14 
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New York 
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14 11 
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10 


21 


11 6 
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New York 
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28 


11 
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Boston 
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Not. 8 
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New York 


31 
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Nov. 7 
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Hibernia . 
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21 
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„ 30 
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New York 


28 


.Int.. 8 
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•Did 
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•H«l 


onljr one engine working 







THE CUNAHD LINE. 

"We extract from a New York contemporary the 
following table of the oiUwiird voyages of British mail 
steamahips during the past year — 

" ' Annexed is a table, exhibiting the date of arrival, 
length of passage, number of passengers, with the day 
of departure, etc., of each steaiiier between New York 
and Liverpool during the past year ; also one showing the 
time of arrival, passengers, etc., at Boston during the 
', same period — 
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fix. 






pool. 


f«IC. 
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Jan. 29 
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7 
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71 
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Mar. 25 


14 
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April 


4 
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82 
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129 
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71 


4 
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11 
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71 


3 
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13 


65 
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June 


13 
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11 
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61 
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94 
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13 


95 
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July 


11 


63 
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92 
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Aug. 




87 
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12 


B2 


S 






94 


3 




,, 2E 
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Sept. 
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84 
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127 
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19 


48 
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71 


11 


Oct. 




51 
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72 






17 
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5 
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Nov. D 
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85 


6 


Mov. 


14 
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14 


84 
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3 
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Dae 1 
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46 


13 


Dec. 




78 


3 
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„ 18 


17 


ee 


6 


'■ 


36 


38 
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" The average pass^es to this port from Liverpool were 
rmade in 13 days and 16 hours. 

I " ' The table given on page 26 exhibits the time of anuval, 
f etc., at Boston. 

"The average passage to Boston from Liverpool is 12 
■ days and 22 Imnr.". 

"'The Canada made the shortest passage to this port, 
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Jan. 9 


— 
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and tliu Hibemia the longest. The America niid Europa 
made tlie shortest to Boston, auJ the Niag;ara the longest.' " 

Although not afterwards employed as an Atlantic liuer, 
a steamer named the Unicom was really the first vessel to 
be sent across the Atlantic by the Cunard Line; she left 
Liverpool for Halifax and Boston, on May 16th, 1840, and 
arrived at Boston on June 3rd. This vessel was then 
placed on the service between Pictou and Quebec in the 
summer, and remained there until 18-16. The Atlantic 
Service of this now justly famed line was commenced 

' The Hibemia on this trip Bpruiig a !eak, and returned tn 
Halifax i»id left her passangera and mails ; then came to New York 
for lepnira, and Bailed on the 2ilth September for Liverpool direct, 
with nineteen pa^sent^ers. 
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on July 4th, 1840, when the Britannia first sailed 
from the Mersey for Halifax and Boston, carrying the 
British mail, and arrived at the latter port on the 19tb, 
having made the passage in 14 days 8 hours, including a 
stop of several hours at Halifax. Since this event to the 
present time the regular sailings of the steamers of this 
line have been kept up without interruption, though special 
efforts have sometimes been required. As the gradual 
expansion of the trade took place, other steamers were built 
and put upon the station; namely, in 1843 the Hibemia, 
and in 1845 the Cambria of 1040 horse-power, 1422 tons and 
9^ knots, were added; inI$4S the America, Niagara, Canada, 
and Europa of 1820 tons, 1400 indicated horse-power, and 
lOJ knots; in 1850 the Asia and A&ica, of 2227 tons, and 
2000 indicated horse-power, and steaming 12'3 knots per 
hour. In tliis and preceding year, the three original vessels 
were sold, excepting the Columbia, which had been wrecked 
in 1843. Following after these came the Arabia in 1852, 
whiclt was the last wooden vessel built for the Cuoard 
fleet; she was 285 feet long, 40"8 broad by 277 deep, and 
of 2393 tons, the indicated horse-power was 2900, and 
speed 12 knots. 

Elach of these succeeding vessels was buiit of improved 
design, as experience pointed out, hut with no radical 
departures from the Britannia until the year 1856, when 
the Persia, the first iron paddle-steamer owned by this 
line, was put upon the station to maintain the supremacy 
which was now being contested by other lines. 

Another extract is worth printing as showing the financial 
working of steam shipping about fifty years ago — 



i 




THE ATLANTIC FERRY, [CHAP. 11, 

" Tht British and North American Royal Mail Company. 
— The following particulars respecting the Cunard steam 
fleet will be found interesting, as showing how the company 
maintained the service in 1850 — Arabia, building, 950 
horse-power and 2500 tons (lately sold to the West India 
Royal Mail Company); Persia,^ building, 950 horse-power 
and 2500 tons; Asia, 800 horse-power and 2226 tons; 
Africa, 800 horse-power and 2226 tons; America, 650 
liorso-power and 1826 tons; Canada, 650 horse-power and 
1831 tons; Enropa, 650 horse-power and 1834 tons; 
Hiafara, 650 horse-power and 18^4 tons; Cambria, 1423 
tons. But, besides these, there are some subsidiary lines 
which require to be mentioned. Thus, tliere are two 
steamers, the Admiral, of 029 tons and 388 horse-power, 
and the Commodore, of 800 tons and 350 horse-power, 
which maintain a communication between Liverpool and 
Havre; and two vessels, the Camilla, of 529 tons and 220 
horse-power, aod the Lyra, 543 tons and 275 horee-power, 
which maintain a communication between Liverpool and 
Glasgow. The Margaret, also, a vessel of 700 tons and 
310 horse-power, and the Laurel, a vessel of 428 tons and 
180 horse-power, are sometimes employed upon these 
subsidiary lines, though, commonly, the Margaret plies 
between Liverpool and the Mediterranean, and the Lanrel 
phes between Belfast and Glasgow. Thus this great enter- 
prise was (1851) maintained by a fleet of stearaera, the 
power of which is 6100 horse for the main line, and 1723 
horse for the feeding and subsidiary lines. The subsidy 
which the enterprise receives from the British Government 
is, therefore, at the rate of nearly £24 per anmim per 
horse-power upon the whole fleet, feeders and subsidiary 
lines inclusive. No official or authorized statement has 
been published of the financial condition of the Cunard 
Company. Its proprietors are limited in number, and 
generally to lai^e capitalists, who arrange their interests 

> This name whh changed to Arabia before launching, owing to 
the Mle uf tlie Arabia firat noted ; the Ciiimnl Line only had ono 
(teaiiier nuiiied ilie Persia, the fiuauua iron one noted (pi4je 3fi), 
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in private meetings, 
public. To estimate the amount of the capital, let the 
value of the ships be taken, in round numbers, at fl20 por 
horse-power. Tims, for 7823 horse-power, we should have 
a capital of £936,760. To this must be added the furniture, 
plate, etc., of the ships, the offices, wareliouses, stations, 
etc., at the several porta with which they communicate, the 
capital engrossed by which, added to the atnoimt juat 
stated, will make a total which cannot fall short of 
£1,500,000. It follows, therefore, that this company, after 
having defrayed its current expenses, must liave a balance 
of about £375,000 before it can begin to enjoy any net 
profit; for it haa resulted from the general experience of 
England, both by Goveroment and commercial companies, 
that besides the current expenses of working a line of 
steamers, it is necessarj' to carry yearly to the aecount of 
the capital, to cover interest, sinking fund, insurance, etc., 
a sum equal to 25 per cent of the total capital involved." 
— Ziverpool Albion, February 2, 1852. 



Owing to the fact of her being constructed of iron, and 
having made the fastest passages (see Table 2), the Feraia 
became one of the most famous vessels that ever existed 
on the Ferry; she was 3C0 feet long, by 45'3 feet broad, 
and 29'9 feet deep, of 3300 tons, the speed being 12^ knots 
per hour. Both ship and engines were constructed by 
Messrs. Robert Napier and Sons, Glasgow, the latter being 
of the "side-lever" type, with two cylinders each 100^ 
inches diameter and 10 feet stroke, and indicated 3600 
horse-power. 

The paddle-wheels were 40 feet diameter; the boilers 
were eight in number, having forty furnaces, the steam- 
pressure carried was 20 lbs., and the consumption of coal 
reached 150 tons per day. 
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The last paddle-vessel, the Bootia, which was also built 
of iron, and engined by R. Napier and Sons, came out 
in 1862, and was 379 feet long, 478 feet broad^ and 
30'5 feet deep, of 3871 tons, and speed of 13^ koots, the 
engines being of the same type, with cylinders 100 inches 
diameter and 12 feet stroke, indicating 4000 horse-power 
on a daily consumption of 165 tons. 

No efforts were spared to render these the crack boats 
in the service, and with very satisfactory results, as the 
rates of passage-money were raised for these boats, and a 
sort of express service for passengers was then practically 
first introduced aeroBs the Atlantic. 

Owing to the superiority of the screw-propeller being 
by this time admitted, these two noble vessels proved to 
be the last of the ocean-going paddle-wheel type, and were 
sold; the Persia in 1868 to be converted into a sailing 
ship, and the Scotia, which sailed from Liverpool on her 
last voyage in September 1875, to the Telegraph Con- 
struction and Maintenance Company, who converted her 
into a twin-screw steamer for telegraph-cable jmrposes, 
as which she still exists. After sailing to and from 
Boston until 1848, this hne commenced another service to 
New York with some new vessels just added to its fleet; 
this advance was induced no doubt by the fact of a 
coming American rival sailing from that port — the 
Collins Line, noticed later. From this year New York 
became the chief port, although a service was main- 
tained to Boston until 1868, when it was given up, but 
was again resumed in 1870 and has been kept up ever 
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Concerning the invention of the screw-propeller, this, 
like most other matters connected with early engineeiing, 
is niuch disputed, the credit being claimed fov Mr, Edward 
Shorter, of Southwark, who is reported to have taken out 
a patent for it, and tried it in 1802 on H.M.S. Boncaster, 
working it by means of an ordinary capstan with gearing ; 
other names mentioned as the inveo tore are Robert Hooke, 
Uavid Bushnell, and Frederic Sauvage, a Frenchman ; but 
to Mr. F. P. Smith must be given the credit of first having 
made it successful. Having obtained bis patent in 1836, 
he had it tried on a small vessel named the Archimedes, 
which was built by Henry Wimshurst, who also claims to 
have had a share in working out tiie screw-propeller. This 
little vessel was first tried on the Thames in 1839, and 
obtained a speed of 8^ miles. Afterwards it was improved 
upon by Mr. Bennet Woodcroft and Mr. Robert Griffiths, the 
latter being the introducer of the form now in general use. 
The Cnnard Line had so early as 1851 iron screw -steam era 
built by Denuy of Dumbarton named the Australian and 
Sydney, boats 216 feet long, by 34 broad, and 25 feet deep, 
■which were sold before taken over and were followed by 
the Alps, Andes, and other iron vessels 241 feet long, by 
34 broad, and 25 deep, fitted with beam-geared engines 
having cylinders 62 inches diameter, and 4 feet 6 inches 
stroke, of 1000 I.H.P. (see illustration, page 166). which 
, were employed in the French and Mediterranean branch of 
' the service, (the latter commenced in 1853,)and occasionally 
on the Boston Line, but it was not until 1801 they ventured 
to build an iron screw for their New York Mail Service. 
This vessel was named the China, and was put on the 
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station in 1862, her dimensions being 326 feet long, by 40J 
broad, and 27J deep. Sbe was built by Messrs. Napier 
and Sons at Glasgow, as were the engines, which were 
Btirface-oondensing, aiJii of a type then in vogue ; these 
consisted of two oscillating cylinders (eacii 80J inches 
diameter, and 5 feet 6 inches stroke) working upwards, and 




I 



being geared down to the propeller shaft by ordinary tooth 
gearing. TJie pressure carried was 25 lbs., and her average 
speed was about 12 knots. 

Another famous screw-steamer brought out by this 
company was the Russia, which was put on the service in 
1867. She was of slightly larger dimensions than the 
China, being 358 feet long, by 43 feet broad, and 29 feet 
deep, and 2959 tons. She was propelled by inverted 
direct-acting engines, having two cylinders, each 87 inches 
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diameter, and 45 inches strok& The vessel and engines 
were built hy Messrs. J. and G. Thonisou. She carried on 
the express service of the Cunard Company for a few years 
with the Scotia, but the honour of the fastest passage having 
been wrested from this Une soon after sha came out, she did 
not become noted for high speed, although she continued to 
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be patronized by the majority of the saloon passengers. 
I In 1881 she was sold to the Red Star Line of Antwerp, and 
I by them lengthened and fitted with compound engines, and 
I te-named the Waesland ; and still continues to " bridge the 
[ ocean," having i[i 1890 been re-fitted with triple engines. 
I At the present time (1899) this noted vessel hears the honour 
. ' of being the oldest craft engaged upon the Atlantic Ferry, 
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and, rather strangely to relate, trades from the original 
home port, Liverpool, to which she returned in 1895, to take 
up the Philadelphia service of the American Line, but not 
under the old Flag, as the Belgian ensign has taken its 
place. The Palestine, noted in the first and the popular 
editions, has now disappeared, having been sold to the 
shipbreakcr in March 1896, 

After the Rnssia, the Cunard Company still continued 
to add new iron screw-propelled vessels to their fleet; but 
none of them became prominent, as they were rather 
behind the time in design and arrangements of hull and 
machinery, and in passenger accommodation. Their fiisfc 
vessel with compound engines was the Parthia, brought 
out in 1870, followed in the same year by the Algeria and 
Abyssinia, which had ordinary expansion vertical engines. 
In 1874 came the Bothnia and Scythia, fitted with com- 
pound engines (the latter becoming noted owing to a 
lai^e whale striking the propeller in July 1875), and were 
followed in 1879 by the Gallia,' fitted with three-crank 
compound engines, and in 1881 by the Servia. This huge 
vessel, like the other Cunarders about this period, was 
built and eogined by J. and O. Thomson, of Clydebank. 
She was 515 feet long, 52 broad, 38 deep, and 7392 tons; 
the engines were of the ordinary compound vertical 
three-crank type, the high-pressure cylinder in the centre 
being of 72 inches diameter, and each of the low-pressure 
100 inches, with a stroke of 6 feet 6 inches. 

The Servia was practically the first of what may be 



Sold for the Canadian Service of D. fmd C. Maclver in the 
autumn of 189T. 
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called the Express Transatlantic Service, as, owing to the 
immense space required for the powerful machinery neces- 
»ary for the high speed beginning to prevail, but little room 
■was left for cargo. Another reason for the greater atten- 
tion given to passenger traffic was the large number of 
slow, small- powered, hig-carrying modern cargo-boats com- 
monly called " tramps," which were flooding the freight 
market with tonnage and so cutting down rates. 

Although the first steel vessel, and the first with a cellu- 
lar bottom in the Express Service, the Servia was not the 
first in the North Atlantic trade, that honour belonging 
to the Allan Liner Buenos Ayiean, built and engined by 
Denny of Dumbarton, in 1879, and the Parisian, built by 
Napier in 18S1. In 1882 another Ounarder, the steel 
Aniauia, also built by J. and G. Thomson, came out, and 
represented a. new departure suggested by the builders, 
which was, in fact, a reaction against the then prevailing 
}»roportions of length to beam, which was generally 10 or 
11 to 1, In this craft these proportions were altered to 
about 8 to 1, the dimensions being 470 feet long, 57"2 feet 
broad, 37^ feet deep, and 7270 tons. The engines were 
,€)f the same design as the Servia's, but slightly less powerful. 

Neither of these vessels attained the honour of the 
'inuch- prized " fastest record pas^iage," and beyond the fact 
;«f the Aurania having become noted for a serious break- 
of machinery which disabled her for months, they 
became remiirkahle. 

Ab may be surmised by the number of vessels which 
tut this time were being brought out by the Cunard 
le, they were endeavouring to gain the " premier posi- 
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tion " OQ the Atlantic which they had now relinquished for 
over fifteen years; and it ia remarkable that it was hy tho 
purchase of a vessel from a competing company, which had 
already beaten the record, that they at last succeeded in 
regaining it. This vessel was the magnificent but ill-fated 
Oregon, which they purchased and first sailed June 7th, 
1884, and wiiich will be commented on later. Suffice it 
here to say, that after two short years of very successful 
working for the Cunard Line, and a short experimental 
service under the British Admiralty, during which she 
afforded admirable experience, her career was suddenly ter- 
minated by colliding with an American wooden schooner 
off Fire Island, outside New York Bay, on March 11th, 
1886. 

This memorable event startled the whole maiitime 
world, and the usual alarming statements and prophecies 
about bulkheads once more became fast and furious; but 
that the ingenuity and care of both ship -builders and ship- 
owners had not been thrown away, is shown very distinctly 
by the fact that the Ounard Line still retain their noted 
record of never having lost a passenger's life, whereas had 
the bulkhead division not been eiUcient and of sound 
workmanship, thus enabling her to be kept afloat for some 
tioura, it is more than probable that the loss of life would 
have been appalling. 

Amongst tho numerous vessels brought out by the 
Cunard Line, none have become more famous than the 
well-known XTmbria, which first sailed October Slst, 1884, 

I the Etrnria, on April 25t]i, 1885. They were of steel, 
500 feet long, 57i feet broad, 38 J feet deep, and 8120 tons. 
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They were built by the firm of John Elder and Co., then 
re-cooatituted under the name of the Fairfield Ship- 
building and Engioeeriog Co., which had also built the 
Oregon, whose satisfactory performances had no doubt led 
to the placing of the order with them ; and it ia worthy of 
notice that these were the first vessels actually built for 
the line which succeeded in making the fastest record 
passages in recent times. 

In December 1892 the first-mentioned vessel became 
noted owing to the breaking of the thrust-shaft at sea on 
an outward passage, but it was so skilfully repaired by the 
■engineers as to enable her to complete the voyi^e to New 
York under her own steam. 

The last vessels for the express service built by this line 
were named the Campania and Lucania ; the former was 
launched from the B'airfield Shipbuilding and Engineering 
Co.'s yard, at Glasgow, on September 8th, 1892, and the 
latter on February 2nd, 1893. These vessels were built 
of steel and fitted with twin screws, and are each 598 feet 
long, 65 feet broad, and 43 deep, and of 12,950 tons. 
Only two masts or fiag-poles are fitted, and two large 
funnels. Built especially to be the then fastest ocean- 
going vessels afloat, great engine and boiler power was put 
into tliem ; the two sets of engines being triple expansion, 
with five cylinders for each set, that is with a high (87 
in. diameter) and low pressure (98 in. diameter) placed 
tandem fashion on the forward and also on the after crank 
shaft, and one intermediate cylinder (79 in. diameter) 
L-OD the middle crank shaft, making ten cylinders in all. 
^v^e indicated horse-power of the two sets of engines 
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combined ranged about 30,000, and to supply them 
with steam there are twelve double-ended boilers, with 96 
furnaces, aud one single-ended with four furnaces, carrying 
165 lbs. pressure, which have a consumption of about 480 
tons of coal per 24 hours, the speed per hour ranging 
about 22 knots. The saloon (which ia between the 
funnels) and state-rooms are slightly after the plan of the 
H^estio and Teutonic, but without the single-berth system ; 
the arrangement of the steru for the propeller shafts is 
also similar, but the rudder, which consists of a steel 
frame, and one plate measuring 21 feet by 11 feet 3 inches 
and 1 J inches thick, is made aud fitted somewhat after tJic 
manner of that on the New York and Paris (see p. 60), but 
in these vessels a projection is made on both sides of the 
hull proper to make room for the tiller on the rudder-head, 
which is worked by steam gear. The saloon measures 85 
feet by 63 feet, and is capable of seating over 400 
passengers at one time. The great dimensions of hull and 
machinery rendered the cost of tliese vessels over that of 
any merchant vessel to that date, being £650,000 for each, 
or £1,300,000 invested in the two. The Campania sailed 
on her first voyage on April 22nd, 1893, and the Lucania 
on September of the same year, since when they have 
bcth succeeded in making record passages which are 
noticed later.' 

Following the inevitable lows of nature and the dictates 
of the great manipulator, Father Time, the proprietary of 

' Following tlio enample of the White Star Line, t)iis line in 1895 
inaugurated a tnrgo service oii tlie Liverpool- Boston route with twin- 
t slenmati, and comuenceil the diBposul of tlie older obsolete 
Is su long retained. 
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this great line, like its vessels, has had to undergo change ; 
the first being the handing over of the private ownership 
from the founders, Cunard, Burns, and Maclver, 1878, to 
a private company entitled " The Cunard Steamship Com- 
pany, Limited," and registered on February 23rd, 1878, 
with a capital of £2,000,000 in 20,000 shares of £100 
each. This was changed again to a public company in 
1880, the shares being eagerly taken up by the public. 
Some time afterwards, early in 1883, the Messrs. Maclver 
withdrew from the Company, and the management was 
taken over by the directors, assisted by a responsible 
manager and officials under the direct supervision of Lord 
Inverclyde, the present chairman, under which regime it 
now remains. 



CHAPTER III 



PAST AMERICAN LINES 

Following the Cuuard, th% nest great ateamsblp effort 
to be noticed is the commencement of the once famous 
Collins Line, which was founded in the United States in 
1848, to wrest, if possible, the trade from the English 
steamers. This line commenced its first sailing on April 
27th, 1850, from New York for Liverpool, by despatching 
the Atlantic, one of four splendid wooden steamships, the 
others being named Arotio, Baltic, and Pacific, each of 
which measured 282 feet long, 45 feet broad, and SIJ feet 
deep, with a tonnage of 2860 tons, built by William 
Brown, at New York, These fine vessels were a great 
advance upon tho Cunarders theo existing, and were the 
first to have straight stems, and to be fitted up with 
amo king-rooms, specially set apart for the purpose ; other 
luxuries were the spacious bath-rooms and barbers' shops, 
and on ono or two of the veasela the saloons at first 
were plaj^ed amidships. 

The machinery of the Atlantic and Arctic was con- 
structed by the Novelty Ironworks, and of the Baltic and 
Faoiflo by the Atlantic Works, both of New York, and 
were all of the side-lever type, having cylinders 96 inches 
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diameter, and 10 feet stroke. The boilers, four in 
were arranged with two rows of furnaces, one above 
other, and were fitted with vertical tubes two inches 
diameter. Steam was carried at 17 lbs. pressure on a 
consumption of about 85 tons per day. The paddles were 
35J feet diameter, the average speed about 12 linota per 
hour. Every efibrt which slfill and science could command 
was put forth in the equipment of these vessels, each 
costing over £165,000 ; but coat was consideied no object 
80 Jong as they outstripped the beat performances of the 
Ounard vessels. In this they were sueceasful, but fiuanci- 
ally they were not, owing, no doubt, to the lavish expendi- 
ture; and in September 1854 they received a terrible 
blow in the loss of the Arctic, which was run into by a 
small French steamer named the Vesta, off Cape Race, in 
a dense fog, and sunk with a loss of 322 lives, amongst 
whom were the wife, son, and daugiiter of Mr. Collins, the 
managing director and promoter of the line. 

About two years after this another great disaster befell 
[ tbem in the loss of the Pacific, which sailed from Liverpool 
on January 23rd, 1856, but as to her fate nothing was known, 
the brief and terrible sentence, " Never heard of," being 
[ the only tale of how a noble vessel and her living freight 
i- were suddenly engulfed in eternity. The last of the great 
I wooden paddle-steamers, the Adriatic, brought out by the 
I Collins Line, arrived in Liverpool in December 1857, and 
I was by far the finest and fastest vessel built up to that 
te. She waa constructed by Steers, at New York, and 
a 355 feet long, by 50 feet broad, and 35 feet deep, her 
I gross tonnage being 3670. Upon the withdrawal of 
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the Collins Line in January 1858, she was laid up, then 
sold to be put upon the service from Galway (Ireland), 
promoted in 1861 ; but the line being unsuccessful she was 
up in Birkenhead, and afterwards sold to serve 
as a hulk in the west of Africa. The two remaining boats, 
the Atlantic and Baltic, after being used by the United 
States Government during the Civil War, were for a brief 
period on the Bremen route, and later on converted into 
sailing ships, as which they were afloat until tlie end 
of the seventies, but have now disappeared. 

In 1845 a amali wooden au.tiliary screw-steamer, named 
the MassaeJlusetts, measuring only 161 feet by 21'9 by 
20'1 feet deep, and of 750 tons, with engines of 170 iiorae- 
power (cylinders 26 inches diameter and 3 feet stroke), com- 
menced to trade from New York to Liverpool under the 
American Flag, and was owned by Mr. R. E. Forbes of 
Boston, TJ. S. A., but only made one or two voyages, A 
sister boat, named the Edith, was sold to the United States 
Government before making a voyt^e. 

In 1847 the Americans established a fortnightly line, 
called the Ocean Steam Navigation Co., between New York 
and Bremen, touching at Cowes, Isle of Wight, with two 
wooden paddle-steamers, built by Westervelt and Mackay, 
N. Y., named the Washingtoii and Hermaim. The former 
was 236 feet long by 39 broad and 31 deep, of 2000 gross 
register tons, and the latter 241 feet by 40 feet by 31 feet, 
of 2200 gross tons. The engines of both vessels were 
built by Stilman and Allan, of the side-lever type, with 
cylinders 72 inches diameter and 10 feet stroke, indicat- 
ing about 1400 borse-power. The contract for the mails 
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was £40,000, but the line was only carried on for a iittla 
over a year. 

With the first sailing of tins Company's ateamer 
Wasbin^oii, in June 1847, there came about the first case 
of Atlantic steamers competing with one another in speed 
on the passage across. This event was eagerly watched 
by the respective owners and nations, but notwithstand- 
ing that the Wasliiiig1«ii was a larger and more powerful 
boat, her rival, tlie first Cunarder Britannia, succeeded in 
outstripping her. 

The first full-powered, ocean-going steamer sent across 
the Atlantic by the Americana was named the United States, 
and was built by Webb of New York, who was then 
building most of the vessels of the Black Ball Line of 
Bailing clippers. The dimensions were 256 feet long by 
60 broad and 30'6 deep, of 2000 tons gross ; the machinery 
■was of the side-lever type as then used on the Cunard 

asel. 

This vessel arrived in Liverpool on April 22nd, 1848, as 
one of the Black Ball fleet, but only matle one or two trips, 
and was sold to one of the European Governmeuts. 

The same year, 1848, the New York and Havre Steam 
Navigation Co. was formed by the Americans, to carry the 
mails between those ports and touch at Southampton, the 
subsidy being £30,000 per annum. Their first vessel was 
the Franklin, a wooden paddle-Bteamer, 263 feet long by 
*l-8 broad and 26 deep, of 2400 tons, with 1260 indicated 
borse-power, which sailed on her first voyage in 1850, and 
WftB followed by the Humboldt, a slightly larger vessel of 
tile Bame type, in 1851. These steamers kept up the 
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service until December 1853, wlien the Humboldt was 
wrecked near Halifax, and the Franklin also came to 
grief on Long Island, in July ISSi, Notwithstanding these 
disasters, the service was still kept up by chartered vessels, 
until their new steamers, tlie Arago and Fulton came out, 
the former in June 185.^, and the latter in February 185C. 
These vessels were wooden pad die- vessels, somewhat larger 
til an the Humboldt, but had engines with oscillating 
cylinders, each 65 inches diameter, and 10 feet stroke. 
With these two boats the service was carried on until 1861, 
when they were withdrawn, owing to the outbreak of the 
Civil War in the United States. 

In the years 1857, '58, '5i), and 1860, several American- 
built wooden paddle-steatners were from time to time put 
upon the Bremen and New York route, calling at South- 
ampton, also on the Havre-New York route, calling at 
Cowes. 

The first of these to be constructed was the North Star, 
built in 1852 by J. Simonson, nephew of the Camuus 
Commodore Vanderbilt. Another was named the Northern 
Light, and two others the Ariel and Ocean Queen; but the 
largest and most famous was one named the Vanderbilt, 
also built by Simonson at New York in 1855, for Commo- 
dore Vanderbilt. Thia fine craft measured 331 feet long 
by 47'6 broad and 32^ deep, with a gross tonnage of 330U 
tons, The machinery was made by the Allaire Works, 
N.Y., with two overhead (American type) beams, having 
two cylinders, each 90 inches diameter and 12 feet stroke, 
indicating about 2800 horse-power, and having a steam- 
piessure in the boilera of 18 Ihs, 
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After raaniog on the Hiivre-Cowea route until November 
1860, and making one trip on tlie Bremen route in 1858 
(during which ahe averaged 13 knots per hour), tbia fast 
vessel waa presented by Commodore Vanderbilt to the 
United States Government on the outbreak of the Civil 
War. She woa then laid up fur some time, and occasion- 
ally used for various trades, until 1873, when she was 
bought by a San Francisco firm, who sold the ma«liiuery 
and converted her into a full-rigged, three-masted ship, 
named The Three Brothers, tlien the largest afloat, and after 
a short career she was bought by a British firm to serve 
as a liulk at Gibraltar. 

Another American venture was the New England 
Ocean S. S. Co., Mihich waa formed by Harnden and Co. 
of Boston, to trade between that port and Liverpool, but 
they only placed one vessel, an iron screw-steamer, named 
the Lewis, of 1105 tons, on the route. The first voyage 
was made id October 1851, and the last, a few months 
later. 

In 1866 a line was established by Ruger Brothers of 
New York, and was named The North American Iloyds, 
the route being from New York to Bremen, calling at 
Southampton. The steamers used for thia service were 
the two remaining CoUins Line boats, Atlantic and Baltic, 
and a steamer named the Western Hetropolis. 

In addition to these one of the most extraordinary 
steamers ever built, named the Ericsson, waa chartered. 
This steamer was built in 1852, with two masts and the 
ordinary paddle-wheels, but bad no funnels, the machinery 
being on what is known as the Caloric principle, which 
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rendered them unnecessary. The dimensions of the hull, 
which was of wood, by Perrione Patterson and Stack of 
Wiiliamsburgh, were 250 feet long by 40 broaiJ and 31 
deep, with a gross tonnage of 1920. The Caloric engines, 
which were built by Hogg and Delemater of New York, 
had four huge cylinders, driving paddle-wlieels each 32 feet 
diameter, and wero reported to have propelled the ship at 
12 knots for six tons of fuel per day, but further trials did 
not con6rm this ; and after being fitted with a second set 
of Caloric engines in 1855, ordinary steam-enginea were 
eventually fitted. 

The peculiar design of the heating medium served to 
produce modifications in the exterior as well as the 
interior of the vessel. On the upper deck, in place of 
the ordinary funnel aa in steam-ships, four tubes only 
30 inches in diameter were placed ; the two corner chim- 
neys being connected to the cylinders of the engine, 
the others protected the hold from the impure and heated 
air. No machinery prevented free passage of the upper 
deck fore and aft. The four tubes rested upon pedestals, 
aud were formed, two of sheet-iron and two of wood. 
Beside each pair of tubes was a well, extending to the 
bottom of the ship, through which a current of cold air 
was carried down to the fire-room. 

The dining-saloon was located aft of the engines, with 
the state-rooms below; to which easy access wasobtaioeii 
by wide stairways. The appointments of the saloons, state- 
rooms, and other parts of the vessel intended for the 
accommodation of passengers were very sumptuous. 

Returning to the lines, the Kuger only lasted a brief 




^^l^b 


1 ''^ 


k^^H 


i ' 


lib ' ui^^SHsHiH 


^E^F 


III Ji^J^HHhuH 


If 


L^l 


1 


ij*** 
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period, and after an attempt at resuscitation it was 
given up in 1868, and the following year (1869) the same 
firm endeavoured to promote a regular service between 
New York, Copenhagen, and Stettin, but were again 
unsuccessful. 

A few years after the Civil War, another attempt was 
made by the Americana to form an Atlantic Line, by 
the formation in Boston of the American Steamship Com- 
pany, with a capital of £260,000 (this is not to be 
confounded with the American Line of to-day, which ia 
noticed later). This line commenced between Boston 
and Liverpool, in 1868, with a wooden scrow-steamer 
named the Ontario, which was built together with a sister 
vessel, the Erie, by Jackman at Newburyport, Mass.; 
they were 322 feet long by 43'9 feet broad, and 29 feet 
deep, and of 3001) tons. The machinery was of the 
vertical geared typo after the style of tlie China, illus- 
trated on page 38, with cylinders each 74 inches diameter, 
and 4 feet stroke, and indicated 1700 horse-power. The 
service was carried on only a short time, the Ontario 
having made but three trips when financial disaster 
overtook the Company, and the two boats were dis- 
posed of. 

Other liuea, which existed for but brief periods, were 
the Cie. Franco-AmiSricaine, between Havre and New 
York, in 1857, which lost one steamer, Le Lyonnais, 
sunk by collision off Nantucket in 1857; then the 
Kuuhardt Line of German steamers in 1858; and the 
Cie, Transatiantiq lie- Beige between Antwerp and New 
York, in 1858, 
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CHAPTER rv. 

THE INMAN, ANCHOR, AND ALLAN LINES. 

Just ten years after the fountlation of the Cunard Line 
(namely in 1850), a line which for forty-two years after- 
wards held a front rank on the Atlantic Ferry made asmall 
beginning with an entirely different type of vessels from 
the form then existing. This was the formerly well-known 
Inman Line, and was announced by the following adver- 
tisement in the Livei-pool Mercury, Dec. 6th, 1850 — 

" Steam communication, between Liverpool and Philadelphia. 
— The powerful screw steamship City of Glasgow, B. E. 
Matthews, lute of the Great Western, Commander, 1610 
tons, 350 horse power, is intended to sail as under : 

"From Liverpool. — Wednesday, 11 Dec; Wednesday, 
12 Feb., 1851. From Philadelphia.— Thursday, 16 Jan., 
1851 ; Thursday, 13 March. 

" This vessel is well known from her successful voyages 
between Glasgow and New York, and has ample state-roorn 
accommodation for about 120 first and second cabin 
passengers ; no steerage passengers taken. 

" Mates of Passage. — Fro7it LivcrjMol. — 1st Cabin, 22 
guineas; 2ad Cabin, 13 guineas. From Philadelphia. — 
Ist Cabin, 100 dollars; 2nd Cabin, 60 dollars. 

"These rates include provisions and steward's fee, but 
not wines or liquors, which can be had on board. 
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" Bales of Freight. — From Livei-pool. — jE4 per ton measure- 
ment. From Philadelphia. — According to agreement. 

" Passengers and shippers will find Philadelphia the 
most central port, possessing railway communication in 
a few hours and at trifling expense to New York for the 
North ; being also on the main line from the North through 
Baltimore to Washington and the Southern States, and 
the great central railway (now open to within 80 miles of 
Pittsburg on the Ohio) forms the shortest and moat direct 
route to the Western States. All goods sent to the agents 
in Philadelphia will be forwarded with economy and 
dispatch. 

" For further particulars apply in Philadelphia and New 
York to Richardson, Watson and Co.; in Belfast to 
Richardson Brothers and Co. ; in Glasgow to Patrick 
Henderson and Co. ; and in Liverpool to 

"Richardson Brothers and Co., 
" 12 and 13, Tower Buildings, 
" Liverpool." 

This service was founded by Mr, William Inman, of 
Liverpool, in conjunction with the firm of Richardson 
Brothers, of the same place, the iuf,ention being to trade 
between Philadelphia and Liverpool. Their first steamers 
were the City of Glasgow and City of Manchester; the 
former, which was originally built to trade between 
Glasgow and New York, was described as follows by the 
y Courier — 

" A New Atlantic Steamer. 

"Our citizens will shortly have the gratification of 

. witnessing the starting from the Broomielaw of the first 

' ship of a line of magnificent steamships to sail direct 

between Glasgow and New York, The honour of this 

undertaking is due to the enterprise of our townsmen, 

Messrs. Tod and M'Gregor, who have already their first 
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vessel in a state of considerable forwardness, and is ex- 
pected to be ready for launching from tlie stocks by the 
end of February, 

" The City of Glasgow, for sucli is to be t!ie distinguish- 
ing Dame of tbe splendid steamship now rapidly approach- 
ing completion in Tod and M'Qregor'a yard, is built of 
iron, and is of imposing dimensions, although her beauty 
and symmetry apparently detract from her real magnitude. 
She is a three-decker, of about 1600 tons measurement 
over all, and is to be propelled by a screw 13 feet in 
diameter and 18 feet pitch, which is to be worked by two 
lever beam-engines of 350 horse-power. The machinery, 
etc., will all be placed so low as to leave the sweep of the 
decks clear without encumbrance. The spar-deck will form a 
magni6cent promenade in fine weather, and in foul weather 
tbe main-deck affords ample space for recreation, perfectly 
lighted and ventilated, and protected from rain or spray. 
The total length of the main-deck is 237 feet, and the 
breadth 34 feet. On each side are rauged the state-rooms, 
leaving 16 feet clear in the centre. The height between 
decks is 7 feet, 

" The accommodation for each class of passengers is 
admirable and most complete. She will carry 52 cabin, 
or first-clasa, passengers, 85 second-class, and 400 steerage 
emigrants. The crew, including officers, engineers, firemen, 
stewards, sailors, etc., will probably number about VO, 
so that she will carry a total living cargo of upwards of 
600. Two of the state-rooms for first-clasa passengers have 
four berths in each, all the others have only two. The 
state-rooms for second-class passengers have four and eight 
bertha in each. The state-rooms for ladies are so capacious 
that theyraay be used as sitting-rooms, should they choose 
to retire from the main-cabin. The latter is an apartment 
of noble dimensions, and will be elegantly fitted up, and 
furnished with a well-assorted library. 'I'he walls will be 
decorated with panellings representing views of places of 
interest on both sides of the Atlantic. One room is being 
fitted up as an apothecary's shop, from which the surgeon 
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will dispense bis medicines. Near this is the bath-room, 
with apparatus for pumping up the salt water from the 
Atlantic. In fact, nothing has been left undone which 
science and ingenuity can suggest to add to the comfort 
and convenience of the passengers. Nor has their safety 
been uncared for in the construction and fittings of this 
noble ship. By means of five water-tight bulkheads the 
vessel is divided into six compartments, so that she would 
float although several of these divisions were filled. She 
will be furnished with six capacious lifeboats, having copper 
tanks under the seats to render them buoyant Danger 
from fire has likewise been carefully guarded against. The 
lamps which light the state-cabins can only be opened by 
the officers of the ship ; and powerful pumps, to be worked 
by the engines, are supplied so as to extinguish at once 
any fire which might break out. In the bottom of the 
hold are placed iron tanks to contain 13,000 gallons of fresh 
water. There will be ample storage for 1200 tons of 
goods. 

"In addition to the screw motive power the City of 
Glasgow is barque- rigged, and will carry an enormous 
press of canvas." 

The City of Kanoheater was also built of iron, upon the 
Clyde, by Tod and M'Gregor, and was 258 feet long, 
34J feet broad, and 25 feet deep, and of 2125 tons, and 
had overhead geared engines of 350 horse-power, con- 
structed by the same firm, with cyhnders 71 inches 
diameter, and stroke of 5 feet, driving a two-bladed 
screw-propeller. Steam at 10 lbs. pressure was generated 
in three boilers having nine furnaces. With the advent 
L of these vessels commenced the long-wt^ed war of paddle 
I versus screw ocean steamers ; so that although the Qreat 
Britain and Sarah Sands had been previously in the trade, 
to the Inman Line belonged the honour of having intro- 
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diiced the first successful iron screw -steamer, to which 
Company's notice it was brought by Mr. Tod, of the 
firm that built the vessel. Another important traJo, first 
inaugurated by Mr. laman, was the carrying of steerage 
passengers by steamships, which traffic was then altogether 
monopolized by the sailing ships ah'eady mentioned. The 
first sailing was the City of Glasgow, which left Liverpool 
on December 11th, 1850, for Philadelphia, followed soon 
after by the City of Manchester in June 1851, the City 
of Pittsburg, a wooden screw built at Philadelphia in 
October 1851, and the City of Philadelphia in 1853. 
To distinguish them from the Cunard Liners, the funnels 
were painted black with white stripe, and the house-flag 
was red with white square having a black diamond in it. 

In October 1854 the Crimean War led to offers being 
made to obtain the services of the steamers of the line 
as transports, and this brought about the retirement of 
Richardson Brothers from the management in order to 
express as Quakers their disapproval of the steamers 
being used as transports for troops. Mr, Inuian then 
became sole manager, and at once chartered the City of 
Uanchester and City of Baltimore to the French, and 
also, later on, the new City of WasMiigtaii ; these steamers 
remained under charter until March 1856. On the 31st 
December, 1856, the City of WaBhlngton commenced the 
service to New York owing to the fact of the steamer 
Kangaroo being then icebound at Philadelphia for five 
wteks with all her passengers on board, 

This new departure proving satisfactory, was maintained, 
■■nd in 1857 the official name of the Company was changed 
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[ from "The Liverpool and Philadelphia Steamship Com- 
pany" to "The Liverpool, Ncio York, and Philadelphia 
Steamship Company," as which it remained until 1875, 

' -when it was changed to " The Inman Steamship Com- 
pany, Limited." The Pliiladelphia saihnga were altogether 
given lip in 1S57, and later on in that year the steamers 
commenced calling at Qiieenstown with the City of 
Baltimore in May, since which time it has always been 
the first port of calL After the former event the direct 
rivalry between this line and the Cnnard comracuced ; the 
latter having by that time got rid of their old rival, 
the Collins Line, found another coming forward with a 

1 modern style of screw -steam ship, to compete with them 
for a share of the enormous subsidies which were at that 

[ time in vogue. 

This rivalry soon bore good fruit as far as the public 

I were concerned, as each succeeding new vessel was always 

[ built to outstrip the performances of the other line's crack 

[ Bbip, as well as to surpass it in the elegance of the fittings. 

In 1869 the Cunard Company, in the matter of speed, 

■was eclipsed by the performances of the Inman steamer 

City of Brussels, which made a splendid run home of 7 

lys, 22 hours, 3 minutes; and as the first City of Paris 

had in 1867 made the fastest outward passage, their rival 

' had to yield the palm. 

The first City of Paris was built and engined by Tod 

[ and M'Gregor of Glasgow in 1SG6, and was 3+6 feet long, 

I -404 feet broad, and 26 feet deep, and of 2651 tons, her 
engines being of the horizontal trunk type, with cylinders 

1 of 89 inches diameter, and 3 feet 6 inches stroke, c 
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ing 105 tons per day, the speed being 13J knots per hour. 
She was afterwards lost at sea in March 1885, under the 
name of the Tonqnin. 

After the advent of this noted eraft in 1866, great public 
interest was excited in the doings of the vessels of this 
line and the Cunard as to which would make the fastest 




(lesu). 

record, the voyages of this vessel and the EuBBia being 
eagerly watched ; but in November 1867 she succeeded in 
beating the record, viz. in 8 days 4 hours, on the outward 
run; and in 1860 the City of Brossels made the homeward 
record of 7 days, 22 hours, 3 minutes, which records were 
retained by the line until 1872. 

The City of BmsBels, built by the same firm, was launched 
in 1869. She was ."ISO feet long, 40^ feet broad, 27 feet 
deep, and of 3081 tons. The engines were horizontal 
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direct-acting trunk engines with surface condenser, baving 
two cylinders each of 90 in. diameter, 4J feet stroke, and 
steam- pressure of 30 lbs., which propelled ker at a speed 
of nearly 14J knots on a cousuraption of 110 tons per day. 

One of those important details which are so vital in the 
fluccessful working of these great vessels was first adopted 
on this ship, namely thfl steam steering gear which had 
recently been introduced and tested on the Great Eastern. 
This valuable auxiliary was designed and successfully 
worked out by Mr. MacFarlane Gray of the famous 
Vauxliall Foundry, Liverpool, owned by George Forrester 
and Co., which has since disappeared like some of the 
other great firms, such as Woods, Vernon, Jack, and others 
who have helped on the great civilizer of our day — the 
ocean steamship. 

The career of the City of BrnsselB, the first to reduce the 
passage to under eight days, in December 1869, deserves 
notice, for she was the last of a type of steamship which 
was at this date much in vogue, having a long narrow 
wooden deckhouse with high bulwarks, giving but limited 
space to the passengers,^ This was afterwards done away 
with in 1872, another deck being added and other extensive 
alterations made to enable her to compete with newer 
rivals which had come upon the scene. Later, in 1876, 
the original engines ami boilers were removed and replaced 
by four-cylinfler tandem compound engines, and in the 
year 1877 she was the object of attention, owing to a 
very long delay in arriving caused by the breakage of the 
shaft, OB there were on board many Catholic pilgrims 
■ See Ohina't cabin plan, page 38. 
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bound to Rome on the occasion of the jubilee of liis 
Holiness Pius IX. 

In 1883 her career was suddenly ended by a collision 
witli a steamer named tlie Kirby Hall, wLich cut into and 
sank her in a dense fog, off' the mouth of the Mersey, on 
January 7th, 1883. 

Following the usual order of things, tliia famous vessel 
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was succeeded by others to maintain the efficiency of the 
fleet. The City of Richmond and other vessels were 
brought forwanl, and in 187.5 the City of Berlin commenced 
sailing. This vessel was builfc and engined by Ciiirds 
of Greenock ; she was 488J feet long, 4ii feet broad, 
35 feet deep, and of 6491 tons. Tho engines were of 
the two-cylinder compound two-crank vertical type, with 
cylinder? of 72 and 120 inches diameter, and stroke of 
b feet 6 inches, the boiler-pressure being 75 lbs., generated 
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hi twelve boilers having tliirty-aix fdrnaces. The con- 
Bumption per day was about 120 tons, and her average 
speed about 16 knots on the passages made outward in 
September and homeward in October 1875. These were 
the fastest ever made up to that time, and were much com- 
mented upon, the record being wrested from the newer 
rival, the White Star Line, which, commencing in 1871, bad 
till then held the prenjier position. The first use of the 
" electric light " in this trade was made in this steamer, 
which was fitted with it in November 1879. In 1887 new 
triple expansion engines and boilers were supplied by 
Lftirds, of Birkenhead, ami forced draught on the Howden 
system fitted, but this was again altered in 1802 to the 
system of induced drauglit introduced by Messrs. John 
Brown and Sons, Sheffield, and in 1898 she vfas sold to 
the United States Government. 

After a period of six years, during which time other 
lines were bringing forward noble vessels to obtain the 
much-prized "fastest passage," another beautiful vessel, 
the City of Borne, was launched for this line at Barrow, 
on June 14th, 1881, and sailed on her first voyage from 
Liverpool, October 18th, 1881. She was the subject of 
much comment when being built, but the great ex- 
pectations entertained were not realized. Built of iron 
throughout, she was 560 feet long, 521 ^^^^ broad, and 37 
feet deep, and of 8144 tons ; three funnels were for the 
first time fitted, which being uniformly spaced with four 
' masts, gave the vessel a noble appearance in conjunction 
* with the graceful bow and general outline of the hull. 
For the machinery, which was also by the Barrow Com- 
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pany, the three-crank engine was adopted, but it differed 
from the other types in the fact that there were six 
cylinders, three liigh -pressure, each 46 inches, and three 
low-pressure, each 86 inclies diameter, fitted tandem 
fashion, with a stroke of 6 feet. A great departure was 
made in the working of the slide-valves by means of spur- 
wheels, which geared the weigli-ahaft (on which the 
eccentrics were fitted) with the crank-ahaft, and thus 
enabled the valves to be fitted at the back of the cylinders. 
Hollow shafting was also fitted throughout, except for the 
propeller length. 

The boilers, which were of the usual type in iron, carry- 
ing 90 lbs. pressure, were eight in number, with forty- 
eight fiiniaccs placed two aud two in fore and aft line, 
which enabled a water-tight bulkhead to be fitted fore 
and aft on each side, so as to form the coal bunkers; this 
excellent arrangement was, however, altogether altered 
as well as other parts of the machinery, after she was 
returned to the builders, with a view of attaining a speed 
more in accordance with the newer Atlantic vessels. After 
completion of these alterations, she was again put in the 
Express Service, under the auspices of the Anchor Line 
in 1881, where she remained until 1891, and was then 
transferred to a summer service between Greenock and 
New York, where she still continues. 

With the exception of the City of Chicago, bought to 
replace the City of BniBsels in 1883. no steamers" were 
added to this line until the new rigime. The Inman and 
International (noticed later) placed upon the service \ 
famous twin-Bcrew steel steamers then known 
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of Hew York, in March 1888, and City of Paris, ia 
April 1880, but in 1893, when this line was absorbed into 
the American Line, they were named simply the New York 
and Paris. The introduction of tlieae aplondid ships to 
the Express Transatlantic Service marks one of those 
epochs of complete transformation in type of vessel, which, 
as tlie years roll by, the demands of the public necessitate, 
and the advance of engineering science renders possible. 
In the design and construction of hull and machinery 
great advances were made, steel being very extensively 
used; and following the idea of the builders, Messrs. J. and 
G. Thomson, great breadth of beam was adopted, the most 
minute subdivision into water-tight compartments, effected 
by numerous transverse and, for the first time, fore nnd 
aft mid-line bulkheads. Tiiese were rendered practicable 
on account of the adoption, for the iirst time, in the Express 
Service, of the " twin screw " system of propulsion. Another 
great novelty was the adoption of the water chambers, to 
lessen the rolling in a sea-way. 

The general outline was somewhat after the handsome 
appearance of the City of Rome, there being three funnels 
and three pole-masts with but little sail power, the in- 
troduction of the twin screws having evidently sounded 
the death-knell of all the time-bonoured and romantic 
associations of the glistening sail and flowing sheet. 

The machinery consisted of two separate (port and 

starboard) sets of three-crank triple engines possessing all 

the latest improvements; the boilers being fitted with 

, forced draught on the closed stokehole system on the 

City of New York, and by Howden's system on the City 
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of PariB, aod carrying 150 lbs. pressure. One of the 
most marked ianovations wbich deserves notice was the 
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new arrangement of the rudder; thia, nnliko the usual 
type, had no port above the water-line, although the hull 
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was BO outlined or built as to look as if there were, btit 
in this case the rudder proper only reached to a foot 
or two below the water-line, having the stock passing 
through a water-tight stuffing-box into a compartment 
in the run, in which a powerful steering gear was placed. 
This, like all the other aui^iliary machines on board, was 
worked upon Brown's hydraulic system, which was hitherto 
entirely unknown in this trade. 

The first of these fleet argosies was the City of New 
York, which came out in 1888, and was followed in 1889 
by the City of Paris ; the splendid runs of the latter soon 
brought them to the front rank, and in May 1889, the 
honour of being the first to reduce the passage to below 
six days fell to the City of Paris. 

Public attention was much turned to this vessel early 
in 1890, owing to an accident of exceptional magnitude 
which occurred to the machinery on March 25th, 1890, 
when nearing the Irish coast on a homeward run ; this, as 
is now well known, consisted in the complete wrecking of 
the starboard engine, caused by the breakage of the shaft 
at the tube mouth. Until this mishap it was generally 
aaaumed that total disablement and flooding of both port 
and starbdard macliinery was almost impossible, and 
certainly most unlikely, hut like other calculations of 
man's extensive but nevertheless limited foresight, it was 
found not to be infallible. Portions of the wrecked 
engine damaged the mid-line bulkhead, allowing the 
water, which had, owing to the breakage of the sea 
connections, filled one engine-room, tu flow freely into 
the other. Although completely disabling the ship, the 
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breal((lown caused no injury to life or limb, and at no 
time was there any danger of foundering or other fatal 
accident, for she floated quite safely until towed into 
Qiieenstown Harbour, whence, after a short detention 
occupied in closing the wrecked sea connections and 
pumping out the. water, she proceeded under her own 
steam to Liverpool ; a fact which once and for ever ougLt 
to prove that bulkheads, when properly arranged and 
constructed, will effectually prevent sinking.' 

Since the advent of these two vessels no others have 
been added to the time-honoured Inman Line, which 
has now passed away for ever, as also the prefix City, 
tliese two fine vessels having been reraoved from the 
Liverpool route to the Southampton, and from under 
the English flag to that of the United States, in March 
1803, and are now known under the names of the 
New York and FariB. Like that of the Cunard Line, 
the proprietary of the Inman Line was changed at 
intervals. It passed first from the private ownership of 
its energetic founder, Mr. William Inman, to a private 
limited company, the Inman Steamship Company, Limited, 
in 1875, which afterwards, in September 18S6, endea- 
voured unsuccessfully to laise additional capital by the 
public issue of debeotures. The whole organization and 
fleet was then purchased by the International Navigation 
Company of the United States, better known as the 
Red Star Line, and the entire management altogether 
passed from the well-known name of Inman and the 
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origiDal house-Sag to that of Ka Americaa ownership 
represented in Euglaad by Richardson, Spenoe and Co., 
and waa continued under the well-known "I and I" 
Louse-flag and name of tlie Inman and International 
Line until March 1893, when, to satisfy the longings of 
the American nation to have a first-class line of their 
own, the whole undertaking was reorganized, and the 
name changed to the American Line, with a spread eagle 
house-Hag, and the two vessels, New York and Fails, 
transferred to the United States flag, the law which had 
hitherto existed preventing any foreign-built vessel from 
flying the flag (United States) being modified to allow of 
tlieir being so transferred. 

Following this important change the route of the 
steamers was altered from New York to Liverpool to 
a direct service from New York to Southampton, the 
further history of which is narrated under the history of 
the American Line (page lllj. 

It may not be out of place to describe here one of the 
first actual sea-going iron acre w-s learners to enter upon 
the Atlantic Tra<le ; this vessel was named the Sarah 
Sands, and although heavily rigged as a sailing craft, yet 
possessed ample steam power. The builders were James 
Hudson and Co. of Brunswick Dock, Liverpool, and the 
dimensions were 182 feet long B.F., 33 broad, and 32 
deep, with a gross tonnage of 1400. She was launched 
in September 1846. The machinery was 300 indicated 
horse-power, made by Bury, Curtis and Kennedy of the 
Clarence Foundry, Livei-pool, and consisted of two oscil- 
l&ti&g cylinders, each 50 inches diameter and 3 feet sti'oke. 
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working upwards to the crauk- shaft, wliicli was coupled 
direct on to the tunnel-shaft, a moat unusual practice iu 
those early daya, The boik-ra were of the wet-bottomed 
type, fitted with six furuaces, and having ordinary return 
tubes as now always fitted ; the working pressure was 
designed for 9 lbs. per square inch. The Chief Engineer 
was Mr. William Glover, the well-known Oonsultiog 
Engineer of Liverpool, to whom the author is indobted 
for this and other valuable information. 

This vessel sailed on lier first voyage from Liverpool to 
New York on January 20, 1847, the Liverpool Agents 
being Sands, Turner and Co., trading as the Red Cross 
Line. She continued on this route until December 1849, 
then for two years traded between Panama and San 
Francisco. From that service she proceeded to Sydney, 
owing to the Gold Fever (as it was termed) prevailing in 
Australia. From there she returned to Liverpool, and 
traded for a sliort time with the Red Cross Line of sailing 
packets to New York ; later in 1854 she went on to the 
Canadian route, from which she proceeded to the Crimea 
under charter to the Briti.sh Government. 

The most noted event of her career was the famous 
trip with troops to India late in 1857, when she took fire 
iu the saloon quarters. This was eventually subdued 
owing to the hull being of iron, and she arrived at the 
Mauritius iu November with the whole of the after-end 
completely gutted. From the Mauritius she was sailed 
home, and the engines having been taken out, she was 
converted into a sailing ship, and afterwards wrecked near 
Bombay iu m58. 
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In 1851 a line was formed in Glasgow to trade between 
ilbat port and New York City, under the name of tlio 
ICtlasgow and New York S tea in- packet CorapaDy. The 
I first steamer, the Glasgow, sailed in 1851, and was followed 
f by the Sew York and Edinturgk The line was fairly 
f successful until 18o8, wheu the New York was lost, which 
proved the firat step downwards, for soon afterwards the 
other steamer was sold to the lumau Line and the Bervice 

abandoned in 1859. 

The first successful line from Glasgow was that known 
s the Anchor Line, in 1856. This line, under the mao- 
Agement of Handyside and Henderson, commenced by 
■despatching the steamer Tempest to New York. This 
trade was, however, only carried on aa a secondary one 
to their Mediterranean trade until 1863, when they com- 
menced with large steamers, the first two being named 
the Britannia and Caledonia. The trade increased so 
•lapidly that it was soon fouod necessary to commence 
weekly sailings. 

One of the modern innovations introduced by this 
now extensive line was the caiTying of dead meat by the 
dry air process of refrigerating. This was effected on 
board the Circassia by means of machinery especially 
arranged and made by Bell, Coleman and Co. The 
enormous trade now carried on in this particular service 
to every part of the world dates from this particular 
venture, which was made in March 1879 ; the first actual 
experiment was, however, that of the s.s. Stiathleven in the 
AuBt^alian trade, fitted towards the end of 1S78 by thij 
B firm of Bell, Coleman and Co. 
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The next expansion of the Transatlantic service wliich 
is to be noticed was designed to connect Canada with the 
mother country, and to this end a contract was entered 
into (in August 1852) bj" a firm in Liverpool, named 
MacKean, MacLarty, and Lament, with the Canadian Gov- 
ernment for an annual subsidy of £24,000. Early in 1853 
the first steamer, Geneva, sailed from Liverpool for Quebec, 
and was followed by others named the Ottawa, Cleopatra, 
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etc. The service lasted until late in 1854, when it came 
to an end through the Crimean War causing a demand for 
steamers as " troopers." 

After the tennination of this service, another was soon 
afterwards created by Sir Hugh Allan, of Canada, in con- 
junction with his biothers in Glasgow, and, under the 
name of tlie Allan Line, still flourishes. The first vessel 
was the Canadian, which sailed from Liverpool, on tbo 
20th September, 1854, for Quebec and Monlreal; thb 
was an iron screw- propelled ves.sel built by Denoy of 
Dumbarton, 278 feet long, 34 feet broad, 24 feet deep, and 
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of 1873 tons, with iDverted direct-acting screw-engioes by 
TiiUoch and Denny, having cylinders 62 inches diameter, 
and 3J feet stroke, the boiler-pressnre being 12 lbs. per 
square inch. Owing to this vessel and her sister, the 
Indian, being chartered by the Government, no further 
sailings took place until April 185G, when, under the 
name of the Montreal Ocean Steamship Company, an 
excellent Bervice was commenced which has since been 
carried on regularly. 

Like the other great lines, the Allan baa kept cou- 
tiouously adding to its fleet, from time to time, and such 
well-known vessels as the North AmericEm, An^lo-Saxon, 
Circassian, Nova Scotian, Polynesian, Sarmatian, ba\>e 
borne the Canadian flag from time to time, down to 
the handsome steel Parisian, built by R, Napier, on the 
Clyde, in 1880. She was 440 feet long, 46 feet broad, 
33 feet dojp, and of 5365 tons. Tbe engines, also by 
Napier, were compound three- cylinder, tbree-crank type, 
tbe diameter of tbe high pressure 60 inches, and of each 
of the low 85 inches, with a stroke of 5 feet, aud a boiler- 
pressure of 80 lbs. Since the advent of this vessel many 
steamers of the cargo type have been added to the Allan 
Line to supply tbe demands of their extensive services 
spreading over the globe, but uo attempt was made by 
them to develop high-speed services to Canada until the 
year 1898, when orders were given to Belfast and Clyde 
firms for three large passenger steamers, which were to 
have moderate speeds of abaut 17 knots. The first of 
tbese vessels was named the Castillian, and went on her 
fiist voyage in February 1809, but was totally lost near 
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Halifax, N. S., early in March, when oa the homeward 



Since the commenceincnt the propiietacy of the Allan 
has uodergone no change, and it remained a private concern 
until early in 18!)7, when it was converted into a private 
limited company, no shares being allotted to the public. 

Spurred by the great desire on ths part of the Canadians 
to have a high-speed direct service, several organ izatioDS 
have frcjm time to time been promoted to supply the 
wants. In 18S8 a contract was entered into by the Orient 
Line of London with the Canadian Government to com- 
mence a service with a guaranteed mean speed of 18 
knots, but was not proceeded with. 

In 1897, owing to continued agitation for a better 
service, the CanaiJian Government, after considerable 
advertising, concluded an agreement with a Newcastle- 
on-Tyne firm (Peterson, Tate and Co.) for a service of 
20-knot steamers from Liverpool to the St. Lawrence 
porta in the open season, and Halifax, N, S., in the winter. 

For this service it was proposed to adopt what is called 
the turret type of steamer, specially modified for the 
requirements of a lai^e number of saloon and steerage 
passengers, but after considerable (rouble and expense and 
futile endeavours to raise the capital, the scheme fell 
through early in 1899. 

In the spring of 1898, under the friendly auspices and 
help of the Great Western Railway of England, another 
trade to Canada was commenced between Milford Haven 
and Paspebiac, Chaleur Bay, Gulf of St. Lawrence. The 
first steamer owned by the Company was the old Pacific 
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Liner Oalicia, which under the name of Oaspesia traded 
regularly until January 1899, when she was caught in the 
ice in the St. Lawrence, and kept prisoner there until the 
following spring, when the ice broke up. Early in the 
same year two of the older North German Lloyd vessels, 
named the Werra and Enlda, were purchased, but owing 
to a peculiar accident to the latter vessel in a Mersey 
graving dock noticed later (page 261), she was not 
accepted. This line was known as the Canadian Steam- 
ship Line, and was worked - by a Company having that 
official title, but came to an end early in 1899. 




CHAPTER V. 

THE GALWAT, NATIONAL, AND GUION LINES, 

In 1850, when it was seen that the steam navig^tioD 
of the Atlantic was unfait accompli, attentiou was turned 
to form a connection from the western coast of IvelanLl, 
the nearest land to the New World. Tiie first one to 
move the project was an American gentleman named 
WagstafF, who visited Qalway in 1851, and wa.s there met 
by the authorities, and the cljainima of the Midland and 
Great Western Railway of Ireland. 

The result of this visit was that a wooden cross-channel 
steamer, named the Viceroy, 205 feet long by 30 broad, 
with side-lever engines having cylinders 68 inches diameter, 
was despatched on June 1, 1851, for New Yort, vid Halifax, 
but only made one voyage. 

After this the question lay in abeyance until the year 
1857, when it was again resuscitated by John Orrell 
Lever of Manchester, and in June 1858 a steamer named 
the Indian Empire sailed from Galway for New York, vi& 
Halifax, and was followed in July by another chartered 
Bieamer named the Propeller. 

In October 1 858 a contract was made by the promoters 
with the Newfoundland Government to cai'ry the mails 
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monthly to St. John's from Galway for £15,000, and the 
first vessel, an iron-screw steamer, Circassian, sailed on 
January 11, 1859, and was followed by the Pacific, Ade- 
laide, Argo, Jason, and Prince Albert. Encouraged by 
this, the Royal Atlantic Steam Navigation Company 
approached the English Government, and after consider- 
able negotiations, a contract was made in April 1859 to 
carry the mails from Galway to Portland (M.), also Boston 
and New York, also to deliver telegraphic dispatches at 
St. John's (N. F.) in six days, the subsidy being £3000 per 
trip. 

For this Mail Service four fine iron steamers vrifch 
pad dte -engines were ordered, two at £95,000 each, from 
Palmers' of Jarrow-upon-Tyne, with engines each having 
three oscillating cylinders, 80 inches diameter and 
7 feet stroke, of 2300 indicated horse-power ; and two 

■ at £07,500 from Samuelaons' of Hull, with engines each 
having two oscillating cylinders, 98 inches diameter 
and 7 feet stroke, of 1600 horse-power, which were built 
in fidl compliance with Admiralty requirements; their 

I dimensions were 360 feet by 40 broad and 32 deep. 

I The delivery of these vessels was much delayed by 
Tarious circumstances; the first sailing under the contract 
took place on July 11, 1860, instead of June, bnt only one 
vessel, the Connan^ht, built by Palmers', was ready. After 
this, misfortune followed the line, this vessel being burned 

kto the water's edge when on the second voyage before 

I teaching Boston, on October 7th, but fortunately no lives 

I irere lost 

Owing to this disaster, the names of the coming vessels 
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were cUaiiged from Ulster, Mnnster, ai 
Hibemia, A&glia, aad Columbia. 

Later on, iu March 1861, the Hibemia was strained in a 
gale, when on passage from Palmers' shipyard on tbe 
Tyne to Gahvay, so that she was rejected by the Postal 
Authorities; soon afterwards the Anglia was severely 
criticized by the inspectors, and the other vessel, the 
Colombia, was badly damaged by ice in April on her first 
voyage. Looked upon in the light of to-day, there is no 
doubt that the defective nature of the hulls was princi- 
pally due to ba^ design and workmanship in the 
shipbuilding yard, which entailed heavy expenditure to 
rcctiry. 

To carry on the service t!ie Prince Albert, formerly the 
Dae de Brabant, was chartered, and the Adriatic purchased 
from the liquidators of the Collins Line in New York, but 
owing to tlie unsatisfactory way in which the service was 
carried out, the Post master -General cancelled the contract 
in May 18G1. 

Two years later, in 1863, the line was again started 
from Liverpool, calling at Galway, with a subsidy of 
£73,000, hut was abandoned in January ISfi*. 

After this the steamers were laid up in Birkeiiliead 
until 180(i, when the Anglia and Columbia were sold to 
the Turkish Government, the Hibernia and Adriatic to a 
Liverpool firm, who converted the Hibernia into a twin- 
screw steamer and sold her to the Telegraph Construction 
Company, in whose service she was afterwards wrecked 
in lb70 near Aspinwall. 

The Adriatic was laid up in Birkenhead, and converted 



CHAP, v.] THE OALWAY, NATIONAL, AND GUION ONES. 79 

into a sailing ship, and after two or three trips to San 
Francisco was sold to serve aa a hulk on the West Coast 
of Africa. 

In 18G3 the nest line was established by some Liverpool 
merchants with three steamers named the Louisiana (later 
on named the Holland), Virginia, ami Pennsylvania, under 
the name of the National Steam Navigation Company, 
which was changed in 1864 to the National Steamship 
Company. From that period a regular trade was carried 
on both in emigrants and cargo, until about 18S7, when 
the emigrant trade was gradually abandoned, and the 
steamers both on the Liverpool and London service were 
I entirely adapted for the live cattle and cargo service. 

To this line belongs the honour of having first intro- 
duced the compound eogiues to the Atlantic trade, the 
Holland having had the origiual engines with two cyhnders, 
each 55 inches diameter and 3 feet stroke, removed in 
1869, and was fitted with new compound engines by J. 
Jack and Co. of Liveipool, with two cylinders, one higli- 
b pressure 46 inches diameter, and one low-pressure 86 
[ inches diameter, stroke of 4 feet, and boiler- pressure 60 lbs, 
A remarkable vessel pkced upon the Atlantic in 1884 
I vaa brought out by this Company, named the Ametioa, 
[ 432 feet long, 5U feet broad, 88'6 feet deep, and 5528 
I tons. She was designed and built of steel by J. and 0. 
I Thomson on their altered proportions ; the engines, also 
b by the same firm, were of the usual three-cylinder com- 
I pound three-crank type, the high -pressure diameter being 
' 63 inches, and each of the low-pressure 91 inches, with a 
stroke of 5i feet, aad boiler-pressure 95 lbs. The advent of 
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tbia vessel was much commented upon, owiDg to tlie new 
departure slie reprRsented, as the Company had hitherto 
specially refrained from the Express Service. A distinctive 
new feature in the arrangements was a handsome dome over 
the saloon, which gave it an airy and lofty appearance, 
and WfiB afterwards adopted in the New York and Paris 
and other vessels, 

TJie America being driven at a very high speed on con- 
sideriibly less consumption, namely 190 tons per day, than 
the other " record breakers," soon took front rank. Her 
general appearance differed from the then prevailing tj-pe, 
there being only two masts and two very lofty elliptic 
funnels. Notwithstanding that she succeeded in breaking 
the record in Juno 1884, by a passage homeward of six days, 
14 hours, 18 minutes, she was sold in 1886 to the Itolian 
Government, owing to an alteration having been effected 
in the management of the Company, which felt reluctant 
to enter into such an expensive and restless competition. 

From tliia period (1886) the fortunes of the Company 
were but poor, as no dividends were earned, and in 1889 
the steamer Erin swelled the list of the " never heard of," 
and a few months afterwards the l&gjpt was burned at sea 
(July 1880). 

After these disasters a strong effort was made tn revive 
the line, and two freight vessels, the America and Europo, 
were built in 18!)1, but with little success, and in 1894 the 
vossols gradually coasod sailing from Liverpool. The 
London and New York service was maintained until early 
in 1896, when, after stormy meetings of creditors and share- 
holders in Liverpool, the line, after experiencing financial 
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Josses, was purchased by the Atlantic Transport Line of 
London, by whom it is still carried on as a weekly service 
to New York ; but with modem vessels. The Holland 
anil others were sold to foreign owners, and the Spain 
and Italy to break up. 

Three years after the National Line commenced, the 
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managers of one of the then noted fleet of emigrant 
sailing vessels known as the Black Star Line, seeing 
tiiat the steamships were drawing all the passenger 
trade, inaugurated the Guion Line, the founders being 
Williams and Guion, the former representing the line 
in New York, and the latter in Liverpool. They 
commenced in 1866; the first vessel was named the 
attan, an iron screw-propelled vessel. 335 feet long, 
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42J feet broad, 28 feet deep, and of 2869 tons, having low- 
pressure inverted direct-acting surface-condensing engines, 
with cylinders 60 indies diameter, and 3| feet stroke. 
This vessel and the machinery were built by Palmers, 
at Jarrow-on-Tyne, and was followed by the Hinnesota, 
Nevada, Idaho, and others ; and later on, in 1870, by the 
Wyoming and WiseonBin, iron vessels also built and enginetl 
by Palmers, eacli being 366 feet long, 43J feet broad, 34 
feet deep, and of 3238 tons. The engines were amongst 
the first compound type in the Atlantic trade, with one 
vertical high-prestture cylinder, CO inches diameter, and one 
double-trunk horizontal low-pre.ssureof 120 inches diameter, 
both working on the same crank, the stroke was 3i feet, 
and having Corliss valves ; these engines and original 
boilers, carrying 70 lbs. pressure, were at work to 1893, 
when the vessels were sold to be broken up. 

In 1872, two strange vessels, named the Hontana and 
Dakota, of entirely different design, both in hull and 
machinery.from the then exif.ting type of Atlantic steamers, 
were brought out. Their dimensions were 400J- feet long, 
43J feet broad, 40| feet deep; the engines were compound, 
one high -pressure, working inverted, of 60 inches diiimeter, 
on a forward crank, and two low-pressure, working horizon- 
tal, on after crank, each 113 inches diameter, with a stroke 
of 3J feet, and having Corliss valves. The first boilers 
(carrying 100 lbs.) of the Montana were constructed on the 
principle of a series of cross tubes, 15 inches diameter, but 
these failed with loss of life, and were replaced by ordinary 
tubular boilers, carrying 80 lbs., before she commenced 
sailing. Although specially built to lead the van on the 
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Atlantic highway, neither of these vessels aucceeJed in 
"breaking the record," and were both afterwards wrecked, 
the Dakota in May 1S77 and the Montana in March 
1880, at places on the Welsh coast within a few miles 
of each other. After an interval of seven years a 
splendid vessel, the Arizona, was brought forward by 
the Guion Line; of iron, built and engined by John 
Elder and Co., Glasgow, and measuring 450 feet long, 
45^ feet broad, 35| feet deep, and 5147 tons. Her 
machinery was of completely new design to this trade, 
being compound with three crank-shafts, each having one 
cylinder, the high -pressure, of 62 inches diameter, being 
in the centre, and at the low-pressures each of 90 inches, 
with a stroke of 5 J feet." There were seven boilers carry- 
ing 90 lbs. pressure and having thirty-nine furnaces; the 
consumption per day averaging 1 25 tons, or about 25 per 
cent, more than the fastest vessels, Britannic and Oermanic, 
then existing. Theso she succeeded in surpassing by 
making the fastest outward passage in May 1880, and 
homeward in July 1879. The general design, excepting 
machinery, was simply a copy of those two noted vessels, 
as were the other fine vessels brought out by the various 
lines for some years afterwards. 

Soon after the Arizona had become noted for her rapid 
passages, she became more famous by performing a 
feat hitherto thought impossible, namely, running full 
speed into a huge iceberg and then returning to port to 
tell the tale. This remarkable episode occurred in the 
Ih month of November 1879, on a homeward passage, and 
^^ resulted in her putting into St. John's, Kewfoundland, with 
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her bow completely emasbed and crumpled up almost to 
tLe collisioD bulkhead, which did good service by remaining 
intact. Beyoud the delay aod the heavy cost of rebuilding 
a new bow, this mishap caused no injury to the vessel or 
the line, but, on the contrary, so proved the excellent con- 
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Btruction of the hull that she continued to be well patron- 
ized until the stopping of the Une in 1894i, after which 
she was laid up until 1898, when she was re-boilered, and 
went to the North Pacific, and was sold to the United 
States Governments 

In consequence of the success of the Arizona, another 
iron steamer, the Alaska, built by the same firm, of similar 
type, but of somewhat larger dimensions and machinery, 
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WEis put into commissioti early in 1882, and under the 
paeudonym of the " Atlantic greyhound " at once became 
famous by mnking the "fastest passage," and eventually 
became the iirst to reduce the passage homeward to leas 
tJian seven days in June 1882. 

The last vessel to be added to tlie Guion fleet was the 
Oregon (already briefly noticed in the chapter dealing with 
the Cunard Line, p. 42 oTiic). This magnificent vessel, 
which first sailed under tlie Quion flag, was of iron, and was 
built and engined by Elders on the same design as the two 
preceding vessels, but of increased size, her dimensions 
being 500 feet long, 54 feet hroad, 40 feet deep, and 7375 
tons. The compound engines were magnificent specimens 
of marine engineering ; they consisted of one high-pres- 
sure cylinder 70 inches diameter, placed in the centre, and 
two low-pressure, each 104 inches diameter, with 6 feet 
stroke, the boiler-pressure being 110 lbs., and consumption 
about 310 tons per day. Only a brief time elapsed after 
the first voyage, on which she sailed on October 7th, 1883, 
before she became noted for her passages, and eventually, 
ill August 1884, reduced the time of crossing the Atlantic 
U) loss than six and a half days. Notwithstanding her 

I magnificent performance with the " red-capped " funnel, 
she was, for financial reasons, transferred to the Cunard 
Line in June 1884, and, as already related, was sunk by 
a collision. 
After many years of successful and satisfactory working 
under the oilginal founders, the organization was turned 
into a private limited company in 1883, and on the 
death of Mr. S. B, Guion, which occurred in December 
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1885, was changed into a public one in November 1886, 
vinder the name of the Liverpool and Great Weatarn 
Steamship CompEiny, Limited, whicli title it continued to 
hear until the year 1894, 

In that year the last sailing of the Hoe was made by 
the Alaska, which left Liverpool in April ; previous to this 
she hail been carrying on the service intermittently with 
the Arizona, the other vessels, Wyoming, Wisoonsin, and 
Nevada, having been sold to the shiphreakers at intervals 
during 1893. 

When it was definitely decided to close the line, the 
Alaska and Arizona were oSVred for public .'^ale in Liver- 
pool, and the highest bids were £20,000 for the Arizona 
(which cost about £200,000 in 1879), and £27,000 for the 
Alaska (which originally cost close on £250,000 iu 1882) ; 
these bids were not accepted, but will serve to give an 
idea of the depreciation caused in high-speed vessels by 
the continued advances in marine engineering, which are 
still more intensified by the natural changes of trade in 
itself. So far as the Atlantic Ferry is concerned these 
changes have been occasioned hy the separation of the 
Express passenger service from the cargo. Another reason 
for the abandonment of the Guion, and to a certain 
extent the original Inman Line, is that other newer 
and more vigorous companies placed upon the service, 
both from London and Liverpool, huge modern steamers 
fitted with all the latest improvements of modern science. 
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CHAPTER VI. 

WHITE STAR LINE. 

Owing to the long perioj wliicli elapsed after the forma- 
tion of the Guion Line, it was thought that the Trans- 
atlantic traiJe had ceased to be a further field for extension, 
but in 1870 this illusion was dispelled by the formation of 
the Oceanic Steam Navigation Company, Limited, better 
known as the White Star Line, which now stands pre- 
eminently at the head of the great steamship companies of 
the globe. It was announced by the following advertise- 
ment in the lAirrpool Daily Post, March I, 1871, and 
other papers, in which it may be noticed some of the 
names formerly used by the Collins Line were proposed, 
Ihough they were not all adopted. 

" White Star Line, Oceanic Steam Navigation 
CoMi'ANT, Limited. 

"The new first-class, full-powered screw steamships 
Oceanic, Baltic, Atlantic, Pacific,^ Arctic,' Adriatic. 

"Sailing on Thursdays from Liverpool, and calling at 
Queenstown on Fridays to embark passengers. 

adopted, thoae oS Republic and Celtic 
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Win sail as under for New York, viS, Queenatown. 
Oceanio, 4500 tons, 3000 horee-power, Captaia Digby 
Murray, to sail to-morrow, Thursday, March 2Dd, 1S71. 

" These steamaliips have been designed to afford the very 
best accommodatioQ to all classes of passengers, and are 
expected to accomplish quick and regular passages between 
this country and America. 

"The state-rooms, with saloon and amoking-rooma, are 
placed amidships, and cabin passengers are thus removed 
fram the noise and motion exptirienced at the after part of 
the vessel. 

" Passengers are booked to all parts of the States, Canada, 
and Newfoundland, Nova Scotia, India, etc., at moderate 
through rates. A surgeon and a stewardess carried on each 
ship. Drafts issued at New York for sums not exceeding 
£10, free. 

"Parcels will be received at the Company's offices until 
6 P.M. of the day before sailing. 

" Bills of lading to be had from Messrs. Benson and 
Holme, and Mawdsley and Son. Shipping notes at the 
Company's office. Loading berth, S. W. comer Bramley 
Moore Dock. 

"Saloon passage, £18 18s. and £16 16s.; return ticket, 
27 guineas. Steerage as low as by any other first-class 
line. 

" Rates of freight, etc., may be obtained by applying to 
J. H, Sparks, at the Company's offices, IS), Broadway, New 
York ; m Belfast, to Samuel Cowan and Co., 4, Corporation 
Street; or to 

"ISJIAY, jMRrE AND Co., 
" 7, East India Avenue, or 10, Water Street, 

" London, E.C., Liverpool." 

This Company, like some of the others on the Atlantic, 
was an offshoot of one of the sailing clipper lines of former 
years, namely the " White Star." 

This sailing fleet having come under the management of 
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Mr. T. H, Ismay in 1867, who had already had experience 
of steamships as director of the National Line, already 
noticed, conceived the idea of establishing a first-class 
passenger line across the Atlantic with a fleet of 
steamers in every way superior to anything then in 
existence, a scheme which was by this time ripe fur 
carrying out, owiug to the radical improvements in 
design of hull and interior arrangonmnts which were 
then being brought forward by Harland and Wolff of 
Belfast. 

Being substantially supported by several influential 
shipping men, Mr, Ismay, in 1869, entered into negotia- 
tions with the Belfast firm to build steamers of the latest 
and most modern type, and in 1870 he was jcyned by Mr. 
William Imrie, who had been previously a fellow-apprentice 
of his. 

In February 1871, their first steamer, the famous 
Oceanic, appeared upon the Mersey from Belfast; her 
dimensions were 420 feet long, il feet broad, 31 feet deep, 
and tonnage 3707. 

This vessel will long be remembered as the pioneer of 
those improvements which, since her advent, have made 
travelling by ocean steamers so thoroughly comfortable 
and luxurious. The curiosity of every one connected with 
nautical matters was thoroughly aroused by the way in 
which the then existing theories and designs of steamships 
were in this new craft set aside. Instead of the usual 
high bulwarks and narrow wooden deck-houses, another 
iron deck was added, with open iron railings for bulwarks, 
80 as to allow the water to come and go on deck ; the 
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sslooii was placed amidships, and extended tlie entire 
width of tlie vessel; both forwai-d and aft of the saloon 
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previously fitted to Atlantic steaiiiera, the light and airy 
iarance of the interior soon took the attention of 




I Atlantic passengers. The engines also were objects of mnch 
EAttention j they were tandem compound four cyliuders. 
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with two high -pressure, ench 4X inches diameter, and two 
low-pressure, each 78 inches, working on two cranks with 
a stroke of 5 feet, so that each engine (forward and aft) 
formed a complete engine in itself, thus forming a double 
resonrce in case of breakdown ; steam at 65 Ihs. pressure 
was generated in twelve boilers having twenty-four 
furnaces, and consuming about 65 tons per day with an 
avenge speed of 14 knots. These engines, which were 
by Maudslay, Sons, and Field, London, like the vessel 
herself, soon satisfied the doubts of all, and allayed the 
fears of those old "salts" who so confidently declared her 
to he unfit to face the heavy weather of the Atlantic. 
The Oceanic was followed by others of the same type, and 
as the service was conducted mth groit regularity and 
unprecedented speed, they soon became famous, and in 
1872 made the fastest passage outward and homeward. 

The first Oceanic, as she must now be known, terminated 
her career in February 1S9G, when she was sold to the 
ahipbreaker for about £8000, Being famous m the proto- 
type of the present form of Express Liner, and also as one 
of the most successful financial crafts which has esistel 
since the days of steam, it is worth noting the leading 
incidents of her career. 

When she was laid down in 1869, the intention was 
to send her on the Australian trade, vid, the Suez Canal, 
then announced to be opuned the following year, 1870, 
but before being launched this was given over for the 
Atlantic Ferry. The launch took place at Belfast on 
August 27, 1870, the shipyard number being 73. After 
ihia she was placed in tlie Abercoru Basin adjoining the 
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yarJ, am! had the machinery put on board by means 
[fe wooden sheer-lega temporarily erected for the 
purpose. Tijis machinery was made by Maiidslay, Sons, 
and Field, London, and transported to Belfast in a small 
steamer named the Camel, which little craft was built 
specially by HarJand and Wolff for the purpose, and 
also to test the value of the raising and lifting pro- 
peller, afterwards fitted on the Britannic {sco p. O'J). 
She left for Liverpool kte in February 1871, and 
sailed for New York on March 2nd, but put into 
Holyhead, owing to the main bearings and crank-pins 
having given serious trouble by heating. After a 
few days' delay she proceeded to New York, where she 
was visited by au immense number of people, and after 
making a few voyages, she returned to Belfast to have 
some extensive alterations made, amongst which were the 
shorteniug of the four masts, the building on of a whale- 
back at the forward end, and the addition of two more 
boilers; and last, but not least, the further improve- 
ments of the saloon accoinmodation. She returned to 
Liverpool, and continued in the New York service until 
April l7th, 1S75, when she sailed from the Mersey for 
Hong-Kong, vid the Suez Canal, there to inaugurate 
(together with tlie first Belgic and Gaelic) a service on the 
Pacific between that port, Yokohama, and San Francisco, 

On this trade the Oceaaic became prime favourite, and 
returned to Liverpool late in 1879 to be modernized both 
in the passenger accommod.ation and machinery. 

With new boilers and her machinery modified, she 
saijed on March 16th, 1880. and calling at Suez, Hong- 
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Kong, and Yokohama, arrived at San Francisco on 
June 6th following, thus enabling some of the pas- 
sengers to reach Liverpool again io 75 days from leav- 
ing, which was considered remarkable, 80 days being up 
to then the quickest time to round the globe. From 
this on she remained on the Pacific trade until the latter 
part of 1895, when she returned to Belfast vid London, 
primarily with the intention of having now engines and 
boilers, but after consideration this idea was abandoned, 
and rather than see their " famous founder" fall to the 
fate of a common tramp or hulk, it was decided to end 
her days, which came about on February 10th, 1896, 
when she left Belfast to be broken up. Early in 1899 
the Adriatic was sold to break up, so (hat the whole of 
the original once-fumous novel " White Star Liners" have 
disappeared, the Oceanic as just noted, the Atlantic 
wrecked with great loss of life on April 1st, 1873, tlie 
Baltic and Eepublic sold to the Netherland American 
Line, and known under the names of Veendam and 
Uaasdam. 

(In February 1898 the Veendam on an outward passage 
foundered through the breaking of the propeller shaft, 
fortunately without loss of life,) The remaining vessel, the 
Celtic, was sold to tlje "Thingvalla Lioe of Copenhagen," 
and the name changed to the Ameraka, but owing to the 
cessation of this line in February 1898, she was sold 
to be broken up. 

In 1874 and 1875 two of the most remarkably suc- 
cessful steamers ever built were brought out, namely, the 
Britannic and Germanic j each was 455 feet long, 45 feet 
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broad, 33| feet deep, and of 5004 tons, and was built of 
iron by Harland and Wolft". The engines, by Maudslay, 
Sons, and Field, were two crank compound, tandem type, 
similar to those of the Oceanio, the high-pressure cylinders 
were each 48 inches diameter, and the low each 83 inches, 
with a stroke of a feet. Steam at 75 lbs. pressure was 
generated in eight double-ended boilers, having thirty-two 
furnaces, and the consumption averaged about 110 tons 
per day, with a speed slightly over 16 knots. Those 
vessels were the first to reduce the passage to less than 
seven and a half days ; their splendid performances attract- 
ing world-wide attention, and although they are now 
twenty-five years old, and out of date, they retain their 
place on the Express Transatlantic Service, sailing every 
fourth week from each port, the Britannic having the 
original engines and boilers. 

In 1895 the Oermanio was supplied with new triple- 
expansion engines at Belfast, and in the winter of 1898-99 
underwent a strange experience. Arriving at the wharf 
in New York with her deck and upper works laden with 
ice and snow, owing to the wintry weather prevailing, she 
on February 13 suddenly hsted over and filled through 
the open coat ports and sank. The result was, the whole 
of the interior fittings were practically destroyed, and had 
to be renewed at great expense. 

Tlie following article, condensed from The Engineer, of 
October 31st, 1884, is interesting, as showing the cost of 
high speed — 

" Old and New Atlantic SCcawers. — In June of last year 
we gave some interesting particulars of the relative per- 
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fortnanco of the Alaska, Serria, and Britannic, showing the 
results given by each steamer after crossing the Atlantic 
almost in company with each other. 

" During tlio present month the Britannic has again 
been crossing about tlie same time with the two latest 
additions to the Atlantic tleets, namely, the Oregon and 
America, and gives us another opportunity of analyzing 
the relative merits of the 'Old and New Atlantic 
Steamers.' 

"TJie Oregon^ and America^ both left New York on 
Wednesday, the 8th of Outober, and both arrived at 
Queenstown on the 15th following, the Oregon running a 
distance of 2819 knots, occupying 6 days, 12 hours, 37 
minutes, which gives a speed of IS^OI knots per hour; 
the America running a distance of 2777 knots, occupying 
6 days, 17 hours, 43 minutes, a speed of 17'14 knots; the 
Britannic left New York on October 11th, and arrived at 
Queenstown on October 19th, after running a tiistance of 
2852 knots in 7 days, 12 hours, 17 minutes, which gives 
a mean average speed of 15'S.5 knots, thus occupying, say, 
one day longer than the Oregon, and about 18^ hours 
longer than the America. 

" By these ligurea it will be seen that in a period of ten 
years a gain of one day has been obtained in crossing the 
Atlantic ; and assuming that the consumption of each ship 
was, respectively, 265, 185, and 100 tons per day, to gain 
this one day the Oregon burned about 1656 tons, and the 
America about 1174i tons on the passage home, whereas 
the Britannic burned only 750 tons. 

" If we then consider that, in the case of the steamer 
Oregon, it was necessary to burn 906 tons to gain 24 
hours, and in the case of the America, 424 tons to gain 
18J hours on the Britannic, it may well be asked, "Do 
the New steamers yield the same efficiency as the Old ? " 

The following table showing the relative horse-powera, 
etc., will be of interest — 

1 Cimftrd Line, ' Nalional Liuo. 
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Oregon . 6 1 2 27 13,000 2tj5 tons T.SoO 18 knots. 
America . 6 17 43 9,800 185 „ 5,530 171 „ 
Britannic 7 12 17 4,000 100 „ 5,004 l.rS „ 

It is to the White Star Line that the public are in 
a great measure indebted for the considerable advance 
in marine architecture and engineenng, owing to the 
energetic and judicious way in which it has brought out 
nnd developed the improvements now so extensively 
adopted. 

Amongst the most important of these the following may 
be mentioned, namely — 

Introduction of the improved relative proportions of 
length, breadth, and depth. 

Placing of saloon and passenger accommodation amid- 
ships. 

Adoption of electric bells on board ship. 

Providing separate chairs in saloon for each individual. 

Self-acling, water-tight doors. 

Improved bulkhead division, and carrying them up to 
proper height. 

Introduction of bridal chambers, as in this age of rapid 
transit, a trip across the Atlantic is not too extensive for a 
honeymoon. 

Adoption of Maury's Lane routes. 

Overlapping twin screw propellers. 

Better system of lighting throughout by the replacing 
of the candle fiystera in 1872-3 with superior mineral 
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sperm oil lampa, followed afterwarda by an elaborate and 
commendable attempt to adopt gas lighting. 

The system of gas supply was somewhat like that now 
80 widely adopted for the lighting of railway carriages, 
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the gas being made from vaporized oil, by an ingenious 
apparatus, which was placed just off the engine-room, and 
occupied about 1600 cubic feet of apace. 

This was designed and manufactured by Porter 
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and Co., of Lincolu, the first steamer fitted being the 
Adriatic in 1872, followed afterwards by the Celtic in 
1873. The general effect in the saloon, where there were 
thirty jets, and in the emigrant accommodation when the 
whole was lit up, was much admired, being a marked 
contrast to the candles then customary. Considerable 
trouble was, however, given by failure of the pipes through 
the working of the ship at sea, and other causes, allowing 
leakage, and it was eventually abandoned for the mineral 
oil lamps. 

Another attempt to surmount the trials of the " rolling 
forties," was the adoption of oscillating state-rooms and 
berths to counteract the motion iu a sea-way, but this, 
like the more colossal experiment afterwards made on the 
Bessemer, was abandoned, being utterly ineffectual.^ 

An important effort to advance further afield in marine 
engineering was made by the adoption on the Britannic of 
a system of raising and lowering the propeller, so that the 
shaft could he lowered when in deep water till it almost 
touched the keel, and so allow the propeller to work in 
more solid water, and be less liable to race when pitching 
iu a heavy sea. To attain this object very great altera- 
tions had to be made in the arrangement of the stem, so 
as to allow of a hollow recess in the hull in which the 
after length of the shafting could move up and down, 

' The oscillating aalooa of the BeasemeT wbb 70 feet long by 30 
fuet broad and 20 feet high, and the hull 350 teet by 45 feet broad 
Tliere were two Beta of engineB driving four paddle-wheels. She 
wm launched on September 2«h, 1874, and cost over ^£200,000, bat 
being a failure, was aold Auguat 1876 for £40,000 to break up. 
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swivelltDg from a universal joint, connecting with the 
tunnel shafting. 

The machinery waa so placed in the ship as to rake 
very much aft, in or<!er to have the whole of the shafting 
in a straight line when the propeller was working in its 
lowered position at aca. After a trial extending over some 
months, the results were not found so satisfactory as had 
been hoped, or as the working of smaller vessels had 
previously indicated, so that it was done away with at 
considerable expense. 

Like some of the other large Transatlantic lines the 
White Star has not confined itself to the one service, 
but has widened its connectious to such an extent that 
the well-known cream-coloured funuel and gniceful hull 
may be found floating on all waters of the " great sea." 

In 1872 a service from Liverpool was commenced by 
this line to the west coast of South America through the 
Straits of Magellan, the first vessel being the Bepnblio, 
which was taken off the Liverpool and New York route, and 
was at that time by far the fa.stest and finest boat which 
was seen in the southern seas. She was followed by the 
Asiatic and Tropic in 1872, two boats bought on the 
stocks in a Liverpool shipbuilding yard, and later by the 
first fielgic and Gaelic in 1873, from Harland and Wolff', 

Upon her return from the first voyage, the Republic 
was again put on the New York service, and after carry- 
ing on the South American trade for a short time, the 
Astatio and Tropic were sold, and the first Belgio and 
Oaolio put on the London and New York service, until 
they were sent on the China, and San Francisco route. 
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In 1S75 an important service was formed on the Pacific 
between San Francisco and China an<i Japan, on which 
the Coptio, Doric, and second Qaelic still continue. 

This Pacific route was organized by the Oriental Steam- 
ship Company to compete with the Pacific Mail Company, 
an American line which had existed for some time, and 
employed paddle-wheel vessels having the hnge walking 
beam visible above the deck, as in the American river- - 
Iwats. 

Another extension was the direct Koyal Mail service 
to New Zealand, which is carried on in conjunction with 
the Shaw, Saville, and Albion Line, the vessels being 
named Gothic, Delphic, and Ionic. This now important 
service was first inaugurated by the New Zealand Ship- 
ping Company in 1883. The pioneer steamers, which 
were under the author's superintendence, were the British 
King and British Queen, steel vessels chartered from the 
British Shipowners' Company, of Liverpool. These 
vessels, by Harland and Wol£F, were 410J feet long, 39 
feet broad, 29 feet deep, and of 3412 tons, each having 
fonr-cylinder compound tandem engines by Jack and 
Co., of Liverpool, with two high-pressure cylinder, each 
28 inches diameter, and two low-pressure, each 60 inches 
diameter, the stroke being ij feet. Steam at 00 lbs. 
pressure was generated in three boilers having eighteen 
furnaces, the speed being twelve knots on a consumption 
of 38 tons per day. 

The Bucce's of the first vessels was so great, that it 
was not until 1881 that it was found necessary to further 
increase the fiict, and in that year the Arabic and Coptio 
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came out, followed afterwards by t)te second Belgio and 
Gaelic in 1883, all from the Belfast yard. 

After this there was another cessation until 1889, when 
the first vessel to form a real connection between the 
Royal Navy and the "great fleet messengers of the 
Mersey" came out. The now well-known twin-screw 
vessel, the Teutonic, and her sister the MEyestic, which 
were 566 feet long, 57| feet broad, 39^ feet deep, and of 
9984 tons, were built by Harland and WolEF. These 
stately ships, although of the same substantial construction 
and excellent arrangements as the first vessels brought 
out by this Company, presented a different external 
appearance. The four masts were replaced with what 
may be termed three flag-poles, the partial abandonment 
of sail-power initiated by the Inman and International 
Line being carried still further; the two funnels were 
spaced so far apart as to allow the saloon being placed 
between them, which the great length of the vessel allowed 
to be done uniformly with the masts. 

The first sailing of the Teutonic was on August 7th, 
1880, upon ber return from the review of the British 
Fleet at Spithead held early in the same month, at which 
event she was the flrst Atlantic liner to figure as a fiiUy 
armed and equipped cruiser. 

The first sailing of the M^estic was on April 2nd, 1890, 
since when both of these favourites have kept up a regular 
service, without any notable event. 

During their first few years they contested with the 
then City of New York and City of Pari* for the record 
{see Tabic 2^, until the coming of the Cunard 
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Campania in 1893, which surpassed all previous records 
(page 43}. 

Aft-er an interval of seven years (during which period 
several large cargo and cattle boats were brought out) 
another addition to the Express passenger service was 
decided upon, as it was plainly evident that the Britannic 




and Oermanio were no longer large enough or fast c 
although the latter vessel had in 1895 been fitted with 
new triple-expansion machinery and boilers. 

As usual with this line, the order for the new vessel 
was placed with Harland and Wolff, and the favourito 
name of Oceanic decided upon.^ She sailed on her first 
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voyage on September 6, 1899 ; the number c 
being 1500 of all claasea, which with crew inside the 
large nuraber of 2000 lives on board. One remarkable 
feature of this new craft is that she is the first vessel 
launched since the Great Eastern in 1858, which has 
exceeded her in length, but although longer, it will be 
observed from the relative table of the respective dimen- 
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The general outline and arrangements are somewhat 
after the Tentonio, but elaborated and improved as ex- 
perience pointed out and the increased space permitted. 

The twin-screw system of propulsion has been adopted 
with raacliinery of the four-crank triple -expansion type, 
indicating in the two sets (port and starboard) of engines 
combined upwards of 20,000 horse-power. 

It is to he regretted that the designed speed is not as 
great aa was hoped, for on this account the blue ribbon 
of the Atlantic still remains with a foreign flag, as, since 
October 1897, this honour has belonged to the German 
steamer SolBer Wilhelm der Orosse, wliich attained the 
lughest speed per hour at sea, and the fastest passage all 
the way across. 
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Even with this vessel's auccess the German lines are 
not satisfied, as the competing German Line (Hamburg- 
American) ia reported to have placed an order for a 
still higher speed craft, which, if the inspired announce- 
ments be correct, is to have still greater indicated horse- 
power, as may be noticed later. 

If this increasing of power and speed be kept up by 
Companies heavily subsidized by their Governments, it is 
but natural that the English Government should be called 
upon also to substantially subsidize, for although up to date 
private enterprise has always proved itself ready to lead 
the van, thia must come to an end when the first cost and 
up-keep becomes so gi'eat as to swallow up dividends. 

On the ofcbor band, following up the principle of main- 
taining the most powerful navy afloat, it should be seen 
to that no merchant armed cruisers of higher speed 
than British should be available, if there is any value at 
all to be placed in these vessels for such a purpose, and 
if so, now is the time for State aid to be given in a 
speedy and substantial form. 

Returning to the progress of the line, the year 1888 saw 
another important advance by the inauguration of a 
superior service of freight and cattle vessels between 
Liverpool and New York, whicli was commenced by two 
single-screw vessels named the Cnfic and Runic, niso built 
by the Belfast firm. These were followed at intervals by 
others fitted with twin-screws, amongst which may be 
mentioned the Naronio, which, after sailing from Liverpool 
on February 11th, 1893, was never heard of again. To 
replace her, still larger crafts, named the Cevic, Oeorgic, 
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and Cymric, were added, and in the latter, built early in 
1898, accommodation for saloon passengers has been fitted 
to a limited extent. In August of that year another 
trade was commenced between Liverpool and Australia 
direct round the Cape of Good Hope. The steamers are 
twin-screw and fitted for third-class passengers only, their 
names being Afric, Hedic, Persic, and Suevic. In addition 
to these, other steamers are building at Belfast, one of 
which is to be 10,000 tons gross, and be named the 
Celtic. 

It maybe interesting to mention that the now extensive 
trade of carrying live cattle across the Atlantic and other 
oceans was commenced in July 1874; the first steamer 
to bring cattle to Liverpool from the continent of North 
America was the European, belonging to H. N. Hughes 
and Nephew, with 373 head of cattle, out of which 
three were lost; the next vessel, the Ban Maroos, in July, 
1873, with 276 head, all for the firm of George Roddick. 
The dead meat trade by refrigeration commenced on the 
Guion Line's Wyoming in October 1875, a few small lota 
having previously been successfully carried in 187i on the 
White Star liners Celtic and Britannic. 

Unlike the other Transatlantic lines the proprietary 
of the White Star has undergone no change, the well- 
known names of Ismay, Imrie and Co. (joined by Mr. W. 
S. Graves in 1881, and the two sons of the senior partner 
in 1891) still continuing to steer its course in the same 
enterprising manner as from the commencement. 

The following report, condensed from a Liverpool daily 
paper of Marcii 18th, 1887, explains the arrangement and 
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terms then matle by the Government with the Cunard and 
White Star Li ties: — 

" The Oceanic SteamEhip Company — 

" 1. Undertake to hold at the disposition of the Govern- 
ment, for purchase or hire, at the option of the Admiralty, 
to be exercised from time to time during the continuance 
of tlie agreement, the following vessels, viz. : — Britaimio, 
£130,000; Germanic, £130,000 ; Adriatic, £100,000; and 
Celtic, £100,000. 

"2. In the event of purcha'^e, the foregoing prices are 
to be held as the values of the vessels on the Ist January, 
1887, plus ten per cent, for compulsory sale, less an abate- 
ment of 6 per cent, per annum on the depreciated annual 
value for the period that may elapse between the 1st 
January, 1687, and the date of purchase by the Government, 
In such case the Company shall be entitled to remove from 
the ship or ships the plated ware, cutlery, crystal, earthen- 
ware, blankets, counterpanes, and linens, which articles 
are not to be considered as part of the equipment of the 
ships ; such proportionate quantities, however, as may be 
necessary for the number of officers and warrant-officers 
that would form part of the ship's complement, if used as 
an armed cruiser, to be left on board free of charge. 

" 3. In the event of charter by the Admiralty the rate 
of hire of the before-named vessels, all or any, to be at the 
rate of 20s. per gross registered ton per month, the owner 
providing the crew, or at the rate of 15s. per gross regis- 
tered ton per month, the Admiralty finding the crew, all 
risks of capture and of hostilities being assumed by the 
Admiralty. 

" The offer of the Cunard Line is contained in a letter by 
Mr. John Burns, dated 8th Februaiy. He offered for sale 
or hire the following vessels: — Etruria, of 7718 gross tons, 
value £310.000 ; XTmbria, 7718, £301,000 ; Aurania, 7269, 
£240,000 ;Bervia, 7302, £193,000 ; Gallia, *809, £102,000. 

" The terms of the subvention and purchase are similar 
to those agreed to by the White Star Line, but for the 
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charter of the first three vessels the demand is 20a. per 
ton register per month without crew, and the other two 15«. 
per ton per month without crew. In the event of the 
Company determining to build new ships for the mail 
service, they undertake to submit the plans to the Ad- 
miralty, with a view to their being constructed in a manner 
best suited for the purpose of armed cruisers." 




DOMINlOy, AMERICAN, STATE, WARREN, WILSON, 
BEAVER LINES. 

In 1872 the Dominion line commenced between Liver- 
pool, Qnebef, and Montreal; this was an offshoot of the 
Liverpool and Missisaippi Steamship Co. trading between 
Liverpool and New OrleaoR, which was first commenced in 
1870 with a steamer named the St. Louis, which was fol- 
lowed by other vessels named the Hemphifl, Vioksbarg, 
and Texas. 

Upon the Canadian trade being started larger steamers 
were added, named the Dominion, Ontario, and Quebec, 
and a few years later, under an arrangement with the 
Allan Line, they commenced to carry the Canadian Royal 
Mails alternately. 

In 1883 two fine vessels were ordered from the Clyde, 
but only one, the Vancouver, came into the service, as the 
other was sold to the Inman Line upon the Btocka, and 
named the City of Chicago. 

Following the Taneonver came the Labrador in 1891 
from Harland and Wolffs, and about this time the service 
between Bristol and Canada was commenced. 

In 1894 the promoters, Flinn, Main, and Montgomery, 
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retired, and the Liverpool business was taken over by 
Kichard, Mills and Co., and the BriatoJ Service by Elder, 
Dempster and Co., and after this event considerable 
developments took place on both routes. Ordere were 
placed with Harland and Wolff for high-class twin-screw 
boats, which were to open up a passenger service to 
Boston fully equal to that of New York so far as internal 
fittings were concerned. The first of these boats, which 
came out in 1896, was named tlie Canada, and was a fine 
steel twin-screw craft, with one funnul and two pole-masts. 
Following her came the New England in 1898, also from 
Harland and Wolff, which was by far the fine.st passenger 
vessel ever seen in Boston. In order to still further 
develop the traffic, another huge steamer to he named 
the Commonwealth is now building by this Belfast firm. 
Besides these steamers a superior service is also carried 
on to the St. Lawrence, and in the Bristol trade Elder, 
Dempster and Co. have substituted fine modern crafts 
with all the latest improvements for an e.ftensive freight 
trade. In the summer of 1899 a contract was fixed for 
the fastest of these vessels to carry the Royal Mails to 
Canada. 

From the failure of the Collins Line and the others 
noted, down to the year 1871 no efforts were made by the 
United States to establish an American Transatlantic line, 
but in that year steps were taken in Philadelphia, and 
an order placed with Messrs. Ci'amp, of that city, to build 
four iron screw- steamers each 343 feet long, 43 feet broad, 
84J feet deep, and of 3119 tons, brig-rigged, with vertical 
two-crank compound engines, having cylinders 57 and 90 
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inches diameter, with a stroke of 4 feet, and boiler-presaure 
of 60 lbs. 

These vessels, named the Ohio, Indiana, lUinoig, and 
Pennsylvania, were fitted with first-class passenger 
accommodation, and, in conjunction with other English 
steamers named Lord Gough, Brituh Prince, etc., carried 
on the American Line between Liverpool and Philadelphia 
from its commencement with the Pennsylvania early in 
1873, until 1894. 

It is interesting to note that it was on one of these 
steamers the now well-known system of Howden forced 
draught was introduced to the Atlantic trade; this was 
fitted to the steamship Ohio in the year 1887, when 
she had new triple engines and new boilers, which 
resulted in a great addition to her earning space. These 
four steamers, Ohio, Illinois, Indiana, and Pennsylvania, 
were the only regular liners on the Atlantic to fly 
the American ensign from 1858 until 1892, owing to the 
United States law which then prohibited any vessel to 
sail under it unless actually constructed in the country. 
They were distinguished by the whito keystone on their 
red funnels, this being the badge of Pennsylvania, the 
Keystone State of the United States. 

The service from Philadelphia to Liverpool was carried 
on with these boats in a fairly successful way for a time, 
but about 1880 only indifferent financial results were 
obtained, and eventually in 1884 they were taken over by 
the International or Red Star Line (p^e 132). 

The new owners removed the cabin accommodation and 
continued them in the cargo service until 1893, when the 
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new American Line already noted (page 68) took them 
over, and changing the funnels to black ivith white stripe 
iind the red flag with keystone to white with blue spread- 
eagle, continued to sail them until the end of 1S97, when 
they were sold for service on the Pacific coast of America. 

In 1894, to improve the Liverpool and Philadelphia 
service, the International Navigation Co. or American Line 
ordered two twin-screw vessels, with moderate saloon 
accommodation, from Clyde builders. These were named 
the Xensington and Southwark, after two Philadelphia 
suburbs, and continued on the service until the spring of 
1895, when they were removed to the Antwerp New York 
line, and the other vessels, named the Belgenland, Rhynnland, 
Pennland (formerly the Cunard Algeria), and Waesland 
(Cunard Russia), were put on the Liverpool and Philadel- 
phia service. Owing to this move there exists the strange 
anomaly of a fleet under the Belgian flag sailing from an 
English port, and it is also worth noting that the two old 
Cunard vessels, Bassia and Algeria, sail from the port of 
which they were once crack vessels. Late in 1898 an 
order was placed with the Clydebank firm to construct 
two fine twin-screws for this service, the t-onnage of which 
will he between 9000 and 10,000, and the speed about 
twelve knots. 

In addition to the foregoing changes, the American 
Line (officially the International Navigation Co. of 
New Jersey) became prominent through the purchase of 
the "luman" Line, and later by the absorption of the 
" Inman and International " with their famous City of Hew 
York and City of Paris, already noticed (page Go). 
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The first sailing of these steamers under their new names. 
New York and Paris, and on the new station, took place on 
March 4th, 1S93, when the TSew York sailed from South- 
ampton for New York, and they have since continued on 
that service. At first it was carried on in conjunction 
with the Berlin ^formerly Inman City of Berlin) and the 
Cheater (late City of Chester), but later ou the two vessels, 
St. Paul and St. Louis, which were built at Pliihidelphia 
by Cramp to comply with the laws of that country, took 
their places.^ 

The first of these fine sisters was the St. Lonis, which 
was launched on the Delaware on November 12th, 1894, 
and sailed for Southampton direct on June 5tb, 1895. . TJio 
St. Paul was launched in March 1895, aftera alight mishap 
caused by sticking on the ways. 

It will be seen from the illustration (opposite) that 
they are somewhat after the usual type of Express Liners, 
BO that an elaborate description, of them is unnecessary, 
The hulls measure 554 feet over all, and 5357 E. P., 63 



' In April 1896, or oulbrook of war between Spain nii'I Auiericii, 
tlie four vessels of the American line, Bt. Iiouia, St. Paul, Paris, 
and New York, were t:iken over by tbe United States Gaveniniciit 
and fitted as cntisurs. Tlie name c>f the Paris was changed to tliat 
of the Tale, and tbc New Tork to the Harvard, the laat saiting 
from Southampton being the Paris, which left for New York on 
Friday, April 22nd, and tlie paasage waa keenly watched by tlie public 
lest siie should fall across the Spanish cruisers. After tbe cessation 
of the war in the autumn of the same year they were given op by 
the United States Govern ment, and returned to the Southampton and 
New York route under their ori[;inid names. During the eontinii- 
anco of the war, the United States Government piirchafed the Berlin 
and Chester, which ended their careers on the " Ferry." 
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■ feet beam, and 42 depth of hold, the gross toDnage being 
11,629, and the displacement 16,000 tons. 

The twin-screw propellers are arranged as on the 
Testonio and Campania, and driven by two separate sets of 
quadruple expansion engines, each set having six cylinders 
working on to four cranks, the two high -pressure, each 28^ 
inches diameter, being placed tandem fashion on top of the 
two L. P. (each 77 inches diameter) which work on the two 
forward cranks ; the second expansion cylinder (77 inches 
diameter) works on the third crank, and the first expansion 
cyUnder (55 inches diameter) on the fourth crank. The 
stroke is 5 feet, and boiler-pressure 200 lbs., generated in six 
double and four single-ended boilers, having 64 furnaces 
in all, worked under forced draught, and under ordinary 
circumstances a sea speed of twenty knots can be 
maintained. 

Owing to the charges in the United States for labour 
and materials being higher than in Great Britain, the cost 
of these two fine vessels has been much increased over 
that of the vessels of the British lines ; taking a moderate 
estimate of about 20 per cent, more all round, tlie actual 
cash value when new may be put down at £730,000 for eacli 
vessel, that is £1,460,000 in the two, which is still more 
remarkable when it is remembered that the vessels have 
nearly 10 per cent, leas tonnage and 33 per cent, less 
indicated horse-power than the Cunard Campiinia. 

Since tlieir coming this pair of Atlantic Argosies have 
become well favoured, and given a decided stimulus to 
tlie Southampton route, as well as further increasing the 
great current of saloon passengers who come and go on 
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tlio " Ferry." Tlie average speed is recorded as being about 
twenty knots, which represents an average passage of five 
days, twenty hours on the Queenstown route; but on 
several occasions Ibe passage has been made at tlic rate 
of a little under twenty-one knots per hour. 

When it is remembered that from the commencement 
it was not intended to surpass the Cunarders, this speed 
must be considered satisfactory, and were it not for the 
stranding of the St, Paul off Long Branch in January 1896, 
where she remained for a few days, and the stranding of 
the Paris on the Manacles Rock, Cornwall, on May 20, 
1899, where she remained until the following July, no 
event happened to interrupt the excellent service carried 
on, except when the four vessels were taken by the 
American Government to serve as cruisers during the war 
commenced with Spain in April 1898. 

In 1873 a venture which struggled to keep a place upon 
the Atlantic highway was formed in Glasgow to trade from 
that port— and occasionally from Liverpool — to New York, 
under the name of the State Line. This continued to 
ply, calling at Lame (Ireland), until early in the year 
1891, when it collapsed, the steamers passing into the 
hands of the Allan Line to swell their already enormous 
fleet. 

In the same year, 1873, the South Wales Atlantic 
Steamship Company was formed to run from Cardiff to 
New York, but only lasted two years, notwithstanding 
that they had no dock dues to pay at Cardiff and were 
supplied with coal gratuitously by the Marquis of Bute, 
who was one of the largest shareholders in the liiio. The 
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two steamers were named EHamorgan and Pembroke, and 
were fitted up in superior style ; the former was lighted 
with Allan's patent gaa apparatus, which, Uke the veaaels, 
was unsuccessful. 

The next expansion of this great trade was made in 
1874 from Bristol, the port which first created and carried 
it on. This was made by a company called after the one 
which originated the enterprise, namely the Great Western, 
which carried on a moderate freight and cattle service 
until 1896, when it ceased. 

The year 1875 also saw the birth of another Liverpool 
line of steamers named the Warren Line, which com- 
menced a steam service to Boston by the purchase of the 
GuioQ Line pioneers, Hanhattaa and HiimeBOta. These 
they had fitted with new compound engines, and then 
placed them on the station for their freight and cattle 
service early in the year noted, and since then it has 
gradually expanded and added some fine freight and 
cattle steamers to their line. 

In February of the same year, 1875, another huge 
trading fleet appeared on the Atlantic, sent forth by the 
great shipping firm of Wilson, whose already extensive 
trade from Hull enabled them to command a profitable 
trade from almost any part of the world. In lS8i they 
introduced to the Atlantic trade the triple -expansion 
engines on their steamship Martello, a vessel 370 feet 
long, 43 feet broad, 28 feet deep, and of 3709 tons, with 
triple engine having cylinders 31, 50, and 82 inches 
diameter, and 4 feet 9 inches stroke. This service still 
continues, having been largely increased by a London 
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connection which was formed, in conjimction with another 
line, in 1886, to be noticed later. 

Another of the existing regular lines, the Beaver, or, 
more correctly speaking, the Canada Shipping Company, 
Limited, also commenced in 1875 to change from their 
fine fleet of iron sailing clippers to the steam service, and 
had three fine iron steamers named the Lake Nepigon, 
Lake Champlain, and Lake Megantio. They were built on 
the Clyde, and continued the service, together with other 
vessels, until the end of 1804, when the line ceased owing 
to financial difGcultiea. 

After some negotiations it was revived again in 1895, 
and came under the management of D. and C. Maclver, 
formerly of the Cunard Line (page 25). Later, in 1897, 
having secured the mail contract, they purchased the 
Ounard Liner Oallia, and continued the service until the 
spring of 1899, when Elder, Dempster and Co, of Liver- 
pool took over the Lake boats, and commenced a 
Liverpool to Canada service. 
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CHAPTER Vm. 

LETLAND, JOHNSTON, AND LONDON LIMia. 

Notwithstanding the numerous liuea already noted, 
another came upon the scene in 1876 to compete with the 
Cuuord Company for a share of the Boston trade ; this 
important Company, now known as the Leyland Line, 
commenced on this service in 1876, but had long been 
engaged in the Mediterranean trade from Liverpool under 
the esteemed firm of Bibby, which had retircil from the 
management some years before. To carry on this service 
the six largest ships of the then existing fleet were placed 
upon the route, and as they were, so to speak, prototypes 
of the White Star boats, being built prior to them by the 
same firm of builders, they were successful, and were soon 
aflerwards fitted with larger compound engines and 
genemlly altered to suit them for the wild Atlantic. 
Since its inauguration tho Leyland Line has been most 
successful, and of late has added fine vessels, as the 
Armenian, Victorian, and Win&edian, and others, built 
by Harland and Wolff. Early in 1S93, owing to tlic death 
of the principal, the hue was re-organized as a public 
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limited company, and in 1S96 a further extension took 
place to form a Loniion connection, which ia named the 
Wilaon-Fumesa-LeylandLine. Inl899a Liverpool Canadian 
line was started, and another from Antwerp to a United 
States port. 

In the year 1880 the only regular line from Liverpool 
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to Baltimore was commenced by the firm of W. .Tohnston 
and Co., who were already extensively engaged in the 
steamship trade to the Danube and other port"!. The 
service is now carried on very extensively with some fine 
cattle and freight steamers, named Templemore, Vedamore, 
TJlitennore, etc. Another service from London to Balti- 
more has been carried on since early in 1800 with 
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steamers of the same class. Id 1898 aoother Hoe appeared 
on the Atlantic Ferry, which was promoteJ by a Man- 
chester Company, and named the Manchester Liners. The 
trade was commenced in 18fl9 between Canada and Man- 
chester direct, the first vessels being the Manchester Port 
and Hanchester City. 

In addition to these lines, there are now very many 
other occasional vessels engaged trading to and from the 
various ports of the United States and Canada, which 
countries may well be termed the great granaries of 
modem times, owing to the enormous Bupplies they send 
to the mother country. 

Although the great city on the Mersey still controls 
almost the whole of the passenger and by far the greater 
bulk of the freight service of this vast " coming and 
going" of modem commerce, a considerable number x>f 
other freight lines now find location on the Thames, in 
order to supply direct the teeming mass of humanity 
centring in the great emporium of the world, London. 
One of the principal of these was known as the Wilson- 
Hill Line until the year 1896, when it was again changed 
owing to amalgamation with Fumess and Leyland. 

This (Wilson-Hill) hne was formed in 1887 to carry on 
the service between London and New York, which had 
been known as the Monarch Line, or, more correctly, the 
Exchange Shipping Company, Limited. This concern 
was established in 1881 by Patton, VicUers and Co., 
with a view to carrying on direct from London to New 
York a regular saloon and emigrant passenger service 
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combined with cargo, and was commenced witli the AsByriau 
Uonarcli and sister steamers built by the Earle Shipbuilding 
Company, in Hull, followed afterwarda by others built 
on the Clyde. During the early portion of its career a 
fairly successful business was carried on, but this gradually 
full away, and in 1887 the line collapsed, and the steamers 
were taken over, as already noted, by the Wilson Line of 
Hull, and the Allan Line of Glasgow, represented by 
the line then trailing from London, called the Hill or Twin 
Screw Line. 

This latter line (Twin Screw) came into notice in the 
year 1881 by bringing forward the first twin-screw pro- 
pelled steamer in the Transatlantic trade. This vessel 
was named the Netting Hill, and was built of steel on the 
Clyde, her dimensions being 420 feet long by 45 feet 
broad, 26J feet deep, and of 3920 tons, and was followed 
aftei' wards by olhera of similar dimensions and con- 
struction. 

Although fitted with limited passenger accommodation, 
they were not designed for what is now generally known 
as the Express Transatlantic Service — their speed only 
averaging about twelve knots per hour. 

The engines were of the compound tandem typo, but 
had only one crank-shaft and one set of cylinders for each 
(port and starboard) engine, the diameter of each high- 
pressure being 32^ inches, and of the low-pressure 70 
inches, with a stroke of 4 feet. 

In 1883 this vessel's career was suddenly terminated by 
striking an iceberg in the month of Februarj-, but fortun- 
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atoly without loss of life. Owing to the formation of the 
Wilson-FurnesH- Ley land Syndicate, the other vessels were 
sold in 1897, — or rather bought in by the Allan Line and 
taken off the London aerrice, — and having been overhauled 
and their names changed, they now sail in that large fleet 
which has services from London to Philadelphia, Balti- 
more, River Plate, and elaewhei-e. 

In 1896 the Wilaon-Fumesa-Leyland Line took over 
several services, and put on vessels to New York, and new 
steamers named Boadicea, Alexandra, and Winifireda to 
Boston. In June 1898 the latter and other vessels were 
sold to the Atlantic Transport Line, and the New York 
service given up. Other lines are the Funiess, trading to 
Halifax and St. John's, the "Johnston" to Boston, also to 
Philadelphia, as well as their Liverpool service already 
noticed, the Philadelphia Transatlantic Line trading to 
that city under the British flag, the Chesapeake Line 
to Newport News, the National Line (already noted) to 
New York, and the Atlantic Transport Line, which controls 
the National, and has its own services, to New York, 
Baltimore, and Philadelphia, viA Swansea. In June 1808 
all the New York steamers of the Atlantic Transport Line 
were sold to the United States Government, and this line 
purchased the whole of the Wilson-Furness-Leyland New 
York fleet, and changed the names of the steamers, one 
of which was the unfortunate Mohegan, wrecked with 
great loss of life on the Manacles Rock, Cornwall (see 
Table 6). 

Another line commenced in recent years in the live 
cattle and freight service is the Donaldson, from Glasgow 
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to Canadian ports, which commenced with the steamahip 
Colina in May 1887 and still continues. 

It will perhaps be of interest to give a brief final notice 
of the once famed Etreat Eastern. Her dimensions were 
679i feet long, 83 feet broad, 48 feet deep, and 18,915 
tons, with osciiliiiting paddle-engines, having four cylinders 
each 74 inches diameter, and stroke of 14^ feet, and 
horizontal screw engines, with four cylinders, each 84 
inches diameter, and 4 feet stroke, the boiier pressure 
being 30 lbs., generated in ten boilers, having a hundred 
furnaces fired athwartships. The career of this colossal 
structure, commencing with her launch in 1858, was 
singularly unfortunate, as with the exception of the success- 
ful laying of the first Atlantic cable, and a few others, she 
has never once been a commercial success. As if to add 
still further to her misfortunes, the last years of her ex- 
istence saw this once wonderful example of the " much- 
belauded pet of man's constructive skill" lowered to the 
level of an advertising medium, and then to be the bug- , 

bear of the porta of the kingdom, one port even going 
so far as to ask Parliament to grant them powers to 
prevent her floating on the tranquil waters within their 
precincts. 

After a year or two of this degraded existence, she 
again underwent one of the periodic sales which had 
occurred almost annually throughout her career, but for 
the last time, as she was purchased by a firm of ship- 
breakers for £16,000, and broken up at New Ferry, on the 
k banks of the Mersey, almost in the airae year (1890) that 
the Great Britaia ended her career at the Falkland J 
J 
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Islands, representing with the broad gauge on the railway, 
now also abolished, the last of the costly and bitter 
memories of the engineer Brunei, who, unfortunately for 
many, had more influence with great capitalists than 
other far more capable and less fanciful engineers. 



CHAPTER IX. 



COHTINEMTAL LINES. 

TtntNiNG Eow to the continent of Europe, we find many 
steamship companies competing for shares of the traffic 
ever flowing to and fro on the greatest highway of com- 
merce the world has ever known, and which may well be 
termed the "Nursery of the Steamship," owing to the 
great achievements io naval architecture and marine 
engineering which from time to time it has brought forth. 

Amongst the largest and most important of these is 
the well-known Hamburg-American Line, trading from 
Hamburg and Cuxhaven to New York, calhng at South- 
ampton. This powerful Company, like some of the English 
lines, first commenced the trade with saiHng ships in 1847, 
and gradually developed into steam, their first steamer being 
the BoruBBia, an iron screw-steamer, built and engincd by 
Caird, of Greenock, in 1855. Her dimensions were 317^ 
feet long, 40 feet broad, 28 feet deep, and of 2349 tons; 
the engines were overhead oscillating geared, with cylinders 
each 67 inches diameter, and stroke of G feet. Tliis pio- 
neer vessel started ou her first voyage on June 1st, 1856, 
and was followed by a sister ship named the Hammonia, 
which two steamers kept up the service, in conjunction 
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with tlic sailing vessels unlil the year 1860, wlien the 
latter were disposed of and more steamers adJed. In 
April 1875 it absorbed the opposition Hamburg Com- 
pany known as the Eagle Line, and has since developed 
into an extensive concern, sending its steamers east and 
west, and possesses, besides an ordinary moderate speed 
passenger service to New York, an express service, with 
its modern twin-screw steel boats of the finest type. 

Two of these vessels were named the Colnmbia and 
Normannia, and were sold to the 8panish Government in the 
spring of 1898 for X450,000, and were re-named the Bapido 
and the Patriota. Two others, the Aof usta Victoria and 
the Piirst Bismarck, wore built by the Vulcan Company, 
at Stettin, The sizes of the ships and engines are as 
follows — 

Colombia, 463J feet long, 6oh feet broad, 35^ feet deep, 
and of 7363 tons. Triple engines, cylinders *1, 66, and 
101 inches diameter, with 5J feet stroke. 

AogOBte Victoria was lengthened €0 feet in 1896, and 
now measures 520 feet E.P,, 55j feet broad, and 33'8 feet 
deep, and of 8668 tons gross. Triple engines, cylinders 
41, 67, and 106 inches diameter, with 5^ feet stroke. 

Normajmia, 500 feet long, 57^ feet broad, 38 feet deep, 
and of 8250 tons. Triple engines, cylinders 40, 67, and 
106 inches, with 5J feet stroke. 

In 1890 the Normannia was purchased from the Spanish 
by the French Compagnie Transatlantique for their New 
York Express Service, and re-named L'Aquitaine, and 
in the same year the Columbia was bought back by the 
Hamburg- American Line. 
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Fitrat Bismarck, 502 feet long, 57J feet broad, 38 feet 

tdeep, and of 8874 tons. Triple eogines, cylinders 43, 67, 
and 106i inches, with 5^ feet stroke. 
Like the old Inman and International Line vessels, tliia 
fine quartette adopted the three funnels, and abandoned 
the use of sail-power, and made the passages between 
Southampton and New York under seven days, taking 
about eight days to and from Hamburg. 

Later on, in 1896, this line gave extensive orders to 
Harland and Wolff for huge twin-sere wvesselshavingmoder- 
ate speed, for combined passenger (saloon and steerage), 
freight, and cattle trade, and of tlieso, one, named the 
Pennsylvania, was in 1896 the largest vessel then afloat 
In May 1898 it was announced that an order had been 
placed with the Vulcan Company of Stettin, for another 
large high-speed boat, to be named the Beutschland. The 
dimensions of this craft are repoited to be 6!)0 feet long 
over all, and 666 B.P., by 6G'5 broad by 45-5 deep, with 
a gross tonnage of over 14,500 and displacement of 
24,400 tons. The indicated horse-power is to lange about 
36,000, with quadruple six-cylinder four-crank engines; 
steam ia to be generated in 14 boilers, having 104 furnaces 
working under forced draught. Judging by these particu- 
lars, it is evident that the records of the Atlantic Fen-y 
will be once more broken early in 1900. 

The other important German line is that known as the 

Norddeutscher Lloyd from Bremen, which was founded in 

1856 by a Bremen citizen, Herr H, H. Meier, who 

succeeded in amalgamating the various steamship com- 

I panics, coasting and otherwise, then existing, and forming 
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ouL of tbem this great Compaoy. It was practically con- 
structed in February 1857, and commenced the Tmna- 
atlanbic service in June 1858, with the screw-steamer 
Bremen, 318 feet long, 40 feet broad, 26 feet deep, and of 
2674 tons, with inverted direct-acting engines, having 
cylinders 90 inches diameter, and 3^ feet stroke, indicating 
1650 hurso-power. She was built by Caird and Co., of 
Greenock, together with three othera, named the New 
York, Hudson, and Weser. 

Since this event a regular trade has been carried on, 
and many vessels added to the Norddeutscher fleet from 
time to time; in 1862 and 1863 the Hansa and Amerioa, 
followed by the Hermann, Dents chland, and Union, all built 
by Caird and Co. 

In 1868 a weekly service was commenced from Bremen 
to Baltimore, and since then extensive offshoots have been 
created to the most distant parts of the globe. 

In 1881, Under the spirited mani^ement of Herr 
Lohmann, the then raanaging director, new 17i-knot 
express steamers, named the Elbe, Werra, and Fnlda,^ each 
438 feet long, 48 feet broad, 34-6 feet deep, and of 5400 
tons, by Elder and Co., were placed upon the New 
York service, and were followed afterwards by the 18-knot 
Aller, Trave, and Saale, in 1885 and 1886, which were 
single-screws, and had the first triple -expansion engines 
in the Express Service (although not the first on the 
Atlantic, as already noted), the diameter of cylinders 
being 44. 70, and 108 inches respectively, with a stroke of 
6 feet, and of 8200 indicated horse-power. Since then 
' iwu jiagea 132 and 261. 
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has appeareil the Lahn, 19 knots, of slightly larger dimen- 
Bions, from the Fairfield Shipbuilding Company, having 
triple engines with two high- pressure cylinders, each 32^ 
inches, one intermediate, 68 inches diameter, and two low- 
pressure, each 85 inches, with stroke of 6 feet, and indi- 
cating 9500 horse-power; also in 1890 and 1891, from 
the Vulcan Shipyard at Stettin, the Spree and Havel, two 
fine vessels, 463 feet long, 52 feet broad, 34 feet deep, and 
of 6963 tons, with triple engines of slightly larger power. 
In 1898 the Havel was sold to the Spanish Government, 
aod in the same year the Spree was lengthened to 528'4 
feet, and converted into a twin-screw, with new engines, 
having 8 cylinders, two of 43J, two of 67, and four of 77, 
with 63 inches stroke, and the name waa altered to 
Eaiserin Sana Theresa. 

After an interval of five years an order was given to the 
Vuh-an Shipbuilding Company at Stettin early in 1896 
for the largest and most powerful liner, the Eaiser 
Wilhelm der Grosae, which Ijad then been on the 
Atlantic Ferry, This noted craft was launched on May 
4th, 1897, and sailed on her first voyage from Bremen to 
New York on September 19th that year, and maintaioed 
an average speed outward of 21-4 knots per hour, and 
21-9 on the homeward, which corresponds to a passage 
of 5 days, 10 hours, 50 minutes between Queenstown 
and New York, and 5 days, 9 hours, 40 minutes 
homeward. 

The dimensions are 648-6 feet over all, 626 B.P., by 66 
feet beam, 43 deep, and a gross tonnage of 14,350. This 
veaael and tlie s.s. Kaiser Friedrich were the first powerful 
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twin-screw vessels which this line placed on the Atlantic 
service, although they had other smaller twin-screw boats 
in their Austialian trade. The general appearance of the 
Kaiser Wilhelm der Grosse is very imposing with two 
maats and four funnels, and the impressioD of possessing 
enormoua power is forced home, and the great Iieight of 
side out of the water tolls of itself the enormous size of 
the hull. The saloon quarters are of a most elaborate 
and handsome description, designed to accommodate 400 
passengei's. 

As she was built to attain great speed, the machinery is 
of the most powerful triple-expansion type, having four 
cranks with one high-pressure cylinder 52 inches, one 
intermediate 89^ inches, and two low-pressure each 96^ 
inches diameter, all having a stroke of 5 feet 9 inches. 
Steam is generated in 14 boilers at 178 lbs. pressure, and 
a consumption of 520 tons per day is required to feed 
the 104 furnaces. The weight of the boilers alone with 
water is but little under 2000 tons, and of the whole 
machinery over 7000 tons. The cost of this fine boat 
was about £700,000, which means an enormous income 
to render her a profitable boat, 

The vessels of the North German Line maintain a 
bi-weekly service to New York, leaving Bremen and 
New York every Wednesday and Saturday, calling at 
Southampton; also a weekly service to Baltimore, leaving 
Bremen and Baltimore each Wednesday. To enable them 
to carry on this great trade and the other branches, the 
Company own an extensive sea-going fleet, besides 
numerous smaller craft, and also possess their own graving 
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aud other docks, together with extensive works for the 
overhaul and maintenance of their fleet 

During the present decade, this line has received heavy 
blows by the stranding of the Eider on the Isle of Wight 
(January 1892), and the total loss of the Elbe in January 
18!)5, which was struck by a smal! steamer off the coast of 
Norfolk, and sunk in a few minutes, with a loss of 335 
lives. 

One of the principal lines doing an extensive business 
from Europe direct is that ofEciully termed the Socii5t6 
Anouyme Belge-Amcricaine, but better known as the Red 
Star Line, from Antwerp, until 1893, when it was merged 
into and is now known as the American Line, but still 
retaining its official title. This extensive service was 
commenced by the iron steamship Vaterland, 320^ feet 
long, 38i feet broad. 31 feet deep, and of 2748 tons, with 
two-crank compound engioes, having cyUnders 40 inches 
and 80 inches diameter, and stroke of 3^ feet. She sailed 
from Antwerp on January 19th, 1873, for PJiiladelphia, 
and was followed afterwards by the Nederland and Switzer- 
land in 1873 and 1874. 

It is interesting to note that these vessels, which were 
built and engined by Palmers of JaiTow, were the first 
ever built to cariy petroleum in bulk, in which an exten- 
sive trade to Antwerp was then commencing. As, how- 
ever, the passenger trade was also carried on by these 
vessels, the carriage of petroleum, owing to the restrictions 
of tlie supervising authorities, was not proceeded with. 

Owing to the continued expansion of their trade, other 
vessels were soon added to the Ked Star fleet, the Bel^n- 
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land in 1878, and Rhynland in 1879, built by the Earrow 
Shipbuilding Company, and later by Uie Zeelaad, Waes- 
land, and Pennland, which under the respective names of 
the Java, SnsBia, and Algeria were previously known in 
the Gunard fleet. Following them camo two fine vessels, 
the Westemland and Noordland, from the yard of Laird 
Brothers, Birkenlioad, in 1883. 

In 1889 an addition was made to the fleet by J. and 
G. Thomson, of Glasgow, who built a single-screw steel 
steamer named the Friesland, 430 feet long, 511 ^^t 
broad, 35 feet deep, and of GSOO tonn, with triple-expansion 
■ engines, liaving cylinders 35^, 56, and 89 inclies diameter, 
and with a working pressure of 160 lbs. Towards the latter 
part of 1898 an order was placed with the Clydebank firm 
for two large twin-screw steamers for this service, each to 
have good speed, and measure about 12,000 tons, aud 
in addition it is proposed to have four even finer and faster 
vessels built in the United States. 

With this fleet a regular weekly first-class passenger and 
emigrant ser\'ice is carried on to New York, and a secondaiy 
one fortnightly to Philadelphia. 

Of the Transatlantic lines trading from France, the most 
important is the Compagnie Generalo Transatlantiquo, 
which commenced to run from Havre to New York in 18fi4 
with iron paddle- vessels named the Washington, Lafayette, 
Inip6ratrioe Eugenie aud others, built by Scott of Greenock. 
They were 343 3 feet long by 433 broad and 302 deep, 
and 3200 tons, with from 2800 to 3300 indicated horse- 
power, aud about 13 knots speed. These were followed 
later by tiie Periere, called after the euterpri^^iug manager 
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of the iiuc, and the Napoleon m., which later, under the 
name of Ville du Havre, was sunk by collision in 1873, with 
great loss of life. These two vessels were built by the 
Thames Ironworks, and were 363'5 feet long by 46 broad 
and 32'8 feet deep, the tonnage being 3950, and the indi- 
cated power from the old side-lever engines rea,ched 3570, 
with a speed of 13'12 knots, the coat being over £180,000. 
In 1872 the ITapoleon XII. was lengthened and altered by 
Maudsley of London from a paddle-vessel to a single screw, 
and the name changed aa already noted. This Company, 
like the others, gradually increased its fleet and expanded 
its services, and at present possesses a large number of 
steamers, which are vessels of moderate size and speed, 
and were constructed some years ago to maintain a place 
amongst the other express liues to New York, One of 
these vessels. La Normandie, was built of iron at Barrow, 
in 1882, with engines having six cylinders, corresponding 
to those of the City of Rome ; she was followed by the ill- 
fated La Bonrgogne, La Champagne, and La Bretagne, the 
two latter being constructed at the Company's own works 
at St. Nazaire; they were 495 feet long, 52 feet broad, 33 J 
feet deep, and of 6900 tons, with six-cylinder compound 
three-crank engines. 

In addition to these four vessels, another twin-screw, 
named La Tonraine, built at St. Nazaire, was ai.lded in 
1891, which is 520'3 feet by 56 feet broad and 3+J feet 
deep, but she has not become noted, and aithougli rumours 
have been prevalent of coming vessels, nothing has becD 
decided upon as to the class of steamers required in the 
future. 
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In 1899 the old Hamburg -American liner Nonnaimia 
was purchased from the Spanish Government for the New 
York service, and renamed L'Aqoitaine. 

In July 1898 this line sustained a heavy blow by the 
sinking of the Bonrgogne after collision with an English 
sailing craft off Sable Island, when over 500 lives were 
lost. 

Other French lines trading in the cargo service are the 
Chargeurs R^unia, Compagnie Commerciale, from Havre, 
and the Compagnie Bordelaise, from Bordeaux. 

From Italy Rubattino's immense fleet keeps up a service 
between the Mediterranean and New York, as does also 
the Fabre Line ; from Copenhagen the Thingvalla Line, 
began in 1870, carried on the only direct service from 
Denmark to New York, until 1897, when it ceased. 

This line became noted some years ago through the 
foundering, in April 1889, of one of their vessels, the 
Samnark, when not a life was lost out of 734< souls on 
boanl, all having been rescued by the UiHsonri, of the 
Atlantic Transport Line from London, 

In 1872 the Dutch Line, officially styled the Neder- 
landsch Amerikaansche Stomvaart Maatscliappij, of 
Rotterdam, but known in this country as the Netherland- 
American Lino, commenced a regular passenger and freight 
service to New York, By the purchase in 1888-9 of 
several of the then well-known Liverpool hners, as the 
Baltic, Republic, British Empire, British Crown, and others, 
they established a service between Rotterdam and New 
York, changing the names of the steamers to Veendam, 
Kaasdam, Rotterdam, and Anuterdam. 
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In 1897 an order was given to Harland and Wolff for 
Sr new twin-screw named the Eotterdam, which was put on 
the route in 1897, and followed by a vessel named the 
Statendam in 1898. 

Other lines trading across the Atlantic are the Harrison 
of Liverpool, the Fumess, the Philadelphia Transatlantic^ 
and the Dominion of Elder-Dempster from Bristol and 
London. 

The Spanish Compania Transatlantica ; also the Ben- 
saude and Andresen Lines, under the Portuguese flag, 
from Lisbon to New York, calling at the Azores. In 
August 1899 the Dominion Line of Elder-Dempster and 
Co. contracted for and carried the Canadian Mails between 
Bristol and Canada. 



CHAPTER X. 

THE WORKING OF ATLANTIC LINE3. 

Like the other great organizutions formed in the nine- 
teenth century for the use and convenience of man, the 
ocean steamship companies enter so much into the routine 
of life, tliat a brief glance into the manner and ineans by 
which the current — or circulation — of the beautiful vessels 
is kept up is likely to be of interest to many and useful 
to some. 

In considering the subject, it will at once be apparent 
that it is necessary for the successful working of a Steam- 
ship Line that there should be one leading head to guide 
the entire organization, whether it be under public or 
private ownership. Acting under him comes the directing 
staff, wliich is practically in two separate sections. These 
may be termed the " Inside " and " Outside " sections. 

The "Inside" section comprises the paiiners, directors, 
or managers, and, in conjuncLion with them, the heads of 
the various departments which are carried on in the office, 
such as the finance, accountant's, freight (inward and out- 
ward), passenger, and oftentimes insurance departments. 

To the same section belongs the arrangement and 



I 



k 



138 THE ATLANTIC FERRT. [CHAP. X, 

conducting of the varioiia negotiations, incidental to the 
general business of the line — such as, the carriage of 
passengers, freight, and mails; the fixing of the sailing 
schedules ; and the thousand and one details which must 
be fully worked out with the various connections, scat- 
tered throughout the portions of the world in which the 
line may be directly or indirectly engaged ; also arranging 
with the feeders or carriers, consisting of the various 
railways and steamboat lines, running more or less in 
conjunction with them ; and also, if they be mail steamers, 
advising and conferring with the postal authorities, to 
insure dispatch and regularity in the transmission of the 
mails and generally the utmost efficiency and safety. 

The duties of the various heads of the departments are 
apportioned to men of great experience in their special 
line, so that each may be worked to its utmost capacity. 
The chief of the freight has for his duties the tracing, 
following up, and securing for hia line the carrying of 
every kind of merchandise, machinery in transit, bread- 
stufifs, dead meat, live cattle, bullion, anil so forth, which 
it is possible to secure. In the passenger branch the same 
restless energy exists in spreading the great network of 
alluring advertisements — handsome pictures of the 
steamers, accounts of fast passages, details of accommoda- 
tion — by the aid of active agents in every town of the 
various countries likely to use the watery highway on 
which the vessels of his line come and go. 

The chief of the accountancy department, as the name 
indicates, has to keep straight the financial concoma of 
the whole undertaking, commencing at the first great item 
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of capital account, and going down through the immense 
number of departments in what may be called the home 
district, to the smallest transactions of all the branches 
and agencies in outlying foreign ports. 

The more important matters of the line — such as the 
biiilding of new vessels ; the opening up of new services ; 
the regulation of times of sailing; carriage of mails; 
agreements with governments ; arrangements for charter, 
and such like — are, of course, retained in the hands of the 
principal and his partners or directors, and nothing is 
known of them outside until their proceedings are matured 
and definitely settled. As soon as any new step has been 
decided upon, the heads of the various departments are 
called upon to report and to point out the various details 
requiring development or improvement, each in his own 
special line, and from time to time proceed to the shipyard 
and engineering works, and regularly inspect the progress 
of the work, consulting with the owners and builders as 
the work advances, with a view of securing the latest and 
most modern arrangements. 

The system by which the whole of the various depai-t- 
ments and staffs are engaged in keeping up the working 
of the steamers is somewhat as follows : — On the arrival 
of each ship in the home port, the commander reports to 
the head office the more important events and occurrences 
of the voyage, and the heads of the three departments — 
deck, engine, and steward's — return a complete "indent" 
of the overhauling or work necessary in their divisions to 
their respective Superintendents. The latter then go into 
the various matters, satisfying themselves that the work 
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on the list is requisite, and orders for tlie work to be 
carried out are then given to whichever branch of the 
shore staff it comes under. 

At the same time that this overhauling "indent" ia 
handed in, a complete list is furniahe'l of the stores con- 
sumed, of the quantity remaining on board, and of what ia 
required for next voyage. This is also scnitinized by the 
Superintendents, and then passed on to the various officials, 
to have the articles supplied in good time for the next 
sailing date. Should there be any extensive or heavy 
repairs to be effected, or any important alteration to be 
made, the Superintendent of the department in question 
then brings the matter forward before the principals, and 
the details of the work (or, if necessary, the substitution 
of one vessel for another) are then arranged mutually with 
the other Superintendents. 

In order to insure effective. and perfect working, regular 
fixed meetings of the partners, managers, and super- 
intendents are held, at wbicli the commanders then in 
port also attend, and the various matters which from time 
to time require general attention are discussed and 
arranged, so that each department is kept thoroughly in 
touch with, and cognizant of the doings of the other. As 
it is impossible always to define the limits of where ono 
responsibility ends and the other begins, the utility and, 
indeed, necessity of this system ia obvious. 

Turning now to the other great section, the "Outside," 
this, like the " Inside " section, is conducted under the 
head or chief, with the other partners or managers acting 
in conjunction with the heads of the engineering, sailing. 
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and victualling departments which are actually engaged 
in working the steamers. 

The most important is natarally the engineering depart- 
ment, whicli embraces almost innumerable divisions, for 
all of which the Superintending Engineer is responsible. 
It is this department upon which, wlien a new steamer is 
about to be taken over from the builders, devolves the 
duty of arranging the engineering staff on board tlie 
vessel. This class ranges from the sailing chief engineer, 
with his staff of engineera, electricians, and refrigerating 
engineers, down to boiler- makers, greasers, firemen, and 
trimmers, and amounts now-a-days to a small army of 220 
men in all. 

A very important duty is the up-keep aud maintenance 
of the whole macliincry of the vessel, not only in the 
engine department, which alone comprises upwards of 
fifty different engines, besides the main engines, but also 
the anxiliaiy apparatus scattered throughout the vessel, 
such as windlasses, winches, steering-gear, and others, and 
the various parts of hull and deck whicli are subject to 
wear and tear. To these requirements must be added the 
incessant wants of the passenger departments, in the way 
of re-arrangement and extension of saloon or emigrant 
accommodation, the supplying and overhauling of the exten- 
sive fittings of the culinary and pantry branches, with the 
numberlesa minor but important requirements of a floating 
hot«l. 

To effectually fulfil these multifarious duties the 
Superintending Engineer has under his charge extensive 
repairing works, in whicli are located the various machines 
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and tools required to carry on the work of the different 
branches of manufacture and repair. EngineeriDg, forging, 
smithing, brass and lead-founding, boiler-making, and 
general iron and steel work, plumbing, whitesmith's and 
tinsmith's work, brass-finishing, painting, carpentering and 
joinery, pattern-making, boat-building, sawing, leather 
working, laundry work, upholstering, electrical engineer- 
ing, rigging, sail-making, electro-plating, and other kindred 
matters, are all placed under responsible foremen, who 
again, in most cases, have charge of a considerable staff to 
carry out the work on board when the vessels are in port. 
In the works are extensive stores, containing all the 
necessaiy articles constantly in requirement by tbe dif- 
ferent departments, so that the vessels may be completely 
overhauled and outfitted by tbe line's own establishment 
and staff. 

The other important department of the marine or 
"deck," as it is more commonly called, is under the con- 
trol of the Marine Superintendent. This gentleman is 
responsible both for the general work of the ship in port, 
and for the efficiency of the navigating staff at sea ; the 
latter consisting of the commander, officers, boatswains, 
quartermasters, and crew. The numerous other duties 
connected with the docking and berthing on arrival ; the 
manner and rate of discharging and loading of cargo; 
coaling, and outfit for the coming voyage, also fall to his 
care. Acting with the Engineering and Victualling Super- 
intendents, he generally, also, arranges for the work of the 
other departments which may require attention previous 
to commencing the next voyage. 
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The nature of this superiutendeace varies for almost 
every trip. At one time it is to extend or improve the 
saloon accoraraodation ; at another, it is to arrange for dry 
docking, for the overhaul of machinery, or for surveying 
purposes. Sometimes the cargo holds may need atteution; 
at others the meat chambers require alteration ; on another 
voyage more extensive emigrant accommodation is needed; 
and at all times the equipment, either in sails (which, 
however, are now practically done away with), or niniiing- 
gear, or lifeboats, or such-like subsidiary requisites, claims 
vigilant attention. Every now and then it is necessary to 
open-up, place in position, and expose all the various 
pump-gears, fire-hose, boat appliances, et hoc genus omne, 
for the annual inspection of the supervising authorities. 
Added to all these duties isj to a certain extent, the work- 
ing of the freight at the quay side, for although this ia 
controlled from the office by the freight department, it is 
necessary that the wharfingers and stevedores who mani- 
pulate it should work to suit the state of the ship. 

Then cornea the preparing for the voyage : seeing that 
the cargo and coaling is thoroughly completed ; hatches 
and openings secured ; decks washed down ; and all made 
straight and fair, ready, with fit officers and crew, to 
receive the passengers and mails on the advertised date, 
and to pass the inspection, not only of the Government 
officials, but also the critical and exacting scrutiny of the 
partners or managers themselves. 

The third division of the "Outside" section — the 
victualling department — ia also under the charge of a 
responsible Superintendent, to whom is intrusted the 
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entire management of the stewards' department, the con- 
trol of the outfit of the living-quarters both of the pas- 
sengers and the leading Bections of the crew, and the 
victualling throughout, including the supply of wines, 
medical requisites, and other articles necessary for the 
wants of so large a Boating population. Besides the 
shore staff, the Superintendent is assisted on board by the 
purser, who generally takes charge of all the ship's papers 
and documents relating to finances, passengers, and freight; 
and who also, assisted by the chief and second stewards, 
supervises the working of the large staff required in the 
distribution of the saloon passengers in the berths and 
places assigned to them, in preparing for the daily meals, 
and in arrangements for cooking, baking, etc., so that the 
whole working may be such as to give satisfaction, insure 
cleanhness, and secure all necessary attention to each 
individual, whether in the state-rooms, saloon, or smok- 
ing-room. Another of the important functions of these 
officials is that of keeping a check upon the supply of the 
immense quantities of food and drink which are in almost 
continual demand. Not an unimportant object of atten- 
tion for the Victualling Superintendent is the rearrange- 
ment of his staff, with due regard to the perpetual 
fluctuation in the number of passengers, as at one time 
the vessel may be full, and at another have but a few to 
provide for; so that, if too many hands are shipped, there 
is not work for thum, and, on the other liand, if too few 
are shipped, the complaints of want of attention come in 
volumes from disappointed travellers. 

To illustrate the elaborate system necessary for the 
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actual working of a twin-propelled Atlantic Liner, it ia 
only necessary to describe the general routine of the 
various departments, beginning with the news of her 
coining arrival in the Mersey, which is generally re- 
ceived by telegraph from Queenatown, and again from 
Holyhead. 

On the news being received in the general management 
division of the office, the expected hour of arrival is at 
once communicated to the Post Office anJ Custom House, 
and an hour appointed for the steam-tender to meet the 
liner, and, if she be passed, conduct her alongside the 
Landing- Stage. The passenger department, on being 
informed, generally communicates the hour of the tender's 
departure to the various hotels, railway companies, and 
others directly interested, and makes preparations for the 
landing of tlie passengers and the esamination of their 
baggage hy the Customs. 

With this tender goes the Victualling Superintendent, 
accompanied by the Healtli and other Government officers 
whose duty it is to pass the ship for entrance into port, 
and grant permiraion for the disembarkment of the 
passengers. 

On the arrival of the various papers and documents at 
the office, the ship is entered at the Custom House and all 
the necessary formalities are gone through to allow the 
work of debarkation to proceed, whilst the clerical depart- 
ment at once commences the work of sending out advices 
as to the supplies of coal, and the delivery of outward 
freight on quay for the next voyage. 
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The Marine Superintendent and his department, on 
learning the time of arrival, make a!! arrangements to 
dock and berth the ship as soon as possihle after arrival, 
and get reatiy for the discharge of cargo, and the re-coal- 
iog. After the vessel is docked, the crew are paid off in 
the presence of a Board of Trade officer as soon as con- 
venient, and now-a-days are at once signed on again for the 
next voyage. The chief officer then submits his " indent" 
for repairs, stores, and requirements for the next voyage, 
and this document guides the Marine Superintendent in 
his arrangements when the vessel is in dock, 

Ab soon as the vessel ia moored, work is commenced 
by the stevedores. TJie hatches are opened and the dis- 
ffharge of the cargo is busily proceeded with by a small 
army of men, some unloading and others coaling for the 
coming voyage. Immediately the holds are empty the 
re-loading is commenced, so that no time is wasted, and 
it is no uncommon thing to discharge 5000 tons of inward 
and load 4000 of outward cargo, and also put about 4000 
tons of coal into one of these vessels in from two to three 
working days. 

In the engineering department the work, although 
altogether out of the public sight, is much more exten- 
sive, As soon as the engines are stopped, the large staff 
is started to wipe down the machinery, blow down the 
boilers, or otherwise let off steam, and generally prepare 
the whole for inspection and overhauling, I 

The simpler portion of this is done at once ; and when I 

Lthe chief engineer's " indent " has been through the hands 
f the Superintending Engineer, the important or heavy I 
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work is proceeded with ; both the sea-going and shore 
atafif working conjointly, aa the former are altogether re- 
sponsible for the proper overhauling and adjustment of 
the moving parts, so as to insure good working at sea. 
The boilers after being cleared of the enormous quantity 
of ashea, soot, and rubbish, always consequent on such a 
large number of furnaces, are carefiilly cleaned out ; if 
necessary the inside is scaled, and the whole is thoroughly 
overhauled by the ship'ft boiler-makers and the shore staff 
under an experienced foreman, and also under the keen 
supervision of the chief and second engineers, who are 
thoroughly alive to the fact that good work in port means 
less trouble at sea. 

Id addition to this work there is also the overhauling 
of the machinery in other parts of the vessel, and the 
sundry repairs required in the other departments, which 
only can be effected by skilled mechanics. 

After the passenger department has finished with the 
disembarkation of the passengers, the chief steward turns 
his staff to clearing away and sorting the numerous articles 
de voyage which have been in use throughout the trip, 
some being put aside for next voy^e, and others sent to 
the company's works for repair or overhaul. Of these, by 
far the most extensive is the " linen," as it is generally 
termed, and it may be here mentioned that so extensive 
and complete are the laundries that the whole of the table 
and bed-linen for over 400 saloon passengers can be re- 
turned to the ship in the space of forty-eight hours ready 
for use, thoroughly pressed and aired. As soon as the 
clearing ap has been done and the Victualling Superin- 
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tendent }ias passed the " indent," the saloon, state-room^ J 
and other quarters, togetlier with all furniture, 
thoroughly overhauled and refurbished. The galley and' 
pantry meanwhile are also heing attended to by their 
respective staffs, aided here again by the shore staff, and 
the various cooking and serving utensiU are replaced or 
sent to the works for repair. It is almost impossible for 
an outsider to realize the immense quantity of large and 
sniidl articles which continually require repair or renewal 
in this department of large passenger vessels, and for the 
large liners an immense staff of tinsmiths is required to 
be continually at work, both in making new and patching 
up worn articles. 

Another class of men kept continuously at e 
work are the carpenters and joiners, and also cabinet- . 
makers, who, under an experienced foreman, are constantly \ 
eng^ed in the saloons, state-rooms, steerages, deck-houses, 
hatches, stores, and crew's quarters. The elaborate and 
extensive lavatories now-a-days required, also command 
the constant attention of experienced plumbers, owing to 
the labyrinth of pipe arrnngenients in the ship, whioU J 
supply fresh and take away the waste water. 

Draughtsmen are also constantly occupied in noting^-l 
and making drawings of the changes and alteratioM f 
continually being effected, both to keep pace with im- 
provements and to further economize. 

Besides all these hands directly engaged in work about 
the ship, it is necessary to retain, both at the quay side 
and the works, a large staff of book-keepers, clerks, and 
time-keepers to attend to the extensive wonts of the 
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clerical department ; and in addition, reliable watchmen 
to take charge during the hours when the workmen are 
off. One ofBcer and engineer are also required to be on 
board, and certain others of the steamer's crew ready to 
act iu case of fire or other casualty. 

In addition to the overhauling for an ordinary stay in 
port, muat be reckoned the veiy great extra work entailed 
if there be any heavy machioery to replace or auy mis- 
hap on a voyage to repair, and also when the anoual 
Board of Trade inspection required by law on all pas- 
senger vessels becomes due, aa the vessel must then be 
pnt in dry dock. To this requirement must be largely 
attributed the excellent conditions and regulations now 
existing on all passenger vessels, although great credit also 
must be given to the enterprising owners, when urged by 
competition, for going even further than the requirements, 
in adopting all possible means to increase the safety and 
comfort of their passengers and crew. 

In order to show the excellence of this annual inspec- 
tion whicli ia invariably carried out by the Board's own 
Officials (men of tried experience), it will not be out of 
place to briefly describe the routine and conditions neces- 
sary to obtain the renewal of the passeuger certificate. 
The first thing is to pay into a mercantile marine office 
the necessary fees, which vary in amount according to 
tonnage, at the same time giving notice of where the 
vessel is lying, and also the hour she will be ready in a 
graving dock for the purpose of allowing the surveyor to 
"right," otherwise carefully survey the bottom, propeller, 
and all other fittings not visible afloat, which must be 



J 



150 THE ATLANTIC FERRT, [OHAP. X. 

done before any paiatiDg or exterior work ia effected. 
This ia looked upon as the most vital point of the survey, 
tlie passenger certificate always dating from the day of 
sighting. 

Other matters examined by the surveyors are the deck 
and other fittings and gear ; the holds ; and the hand and 
steam bil^e-pumps, which must have all parts actually 
shipped in place, and the valves and interiors open for 
examination; in addition aa many of the bilge strainer 
boxes as possible must be exposed, together with as many 
of the limbers,^ in order to examine the state of the 
cement in bilges and to note any signs of working of the 
ship itself. The bulkhead sluices ^ must also be turned, 
the water-tight doors closed and opened, the handles and 
fittings for these being permanently attached or suspended 
in convenient position alongside. The fire-hose must be 
connected to the water service, and be stretched out for 
inspection with projecting nozzles attached, and connecting 
keys in place. 

The elaborate e(iuipment of boats has to receive careful 
attention ; each must be uncovered and actually have on 
boai'd the necessary sails, masts, yards, oars, tholc-pins, 
and rowlocks, attached with strong chains; rudder and 
tiller ready in place, plugs, bailera, two fresh- water 
breakers or casks, bread-tank, life-belts, and ase, so that 
each article can be thoroughly inspected. 

' "Limbers," the spaces between the frames of the vessel in the 
bottom under the filing. 

'"Bulkhead BluiceB"are the valves in the bulkhead, etc., run- 
aijig throU)jh the bulkheads. 
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The capacities aod lowering arrangenienta of the boats 
— which are strictly defined, not only by the British but 
also the United States authorities — nmst be up to standard, 
and a complete list of their sizes and capacities, when 
required, must be handed to the surveyor; the hoata must 
also be lowered into the water to teat the gear and their 
water -tightness. 

All the scheduled signal and spare lamps must be cleaned 
and open for survey, the various fog-horus, rockets, etc., 
for night signalling, aud the sounding loads, must be 
submitted to inspection. 

The anchors must also be cleaned and scraped, with 
the official and proof numbers distinctly visible, and, in 
dry dock, the whole of the cables must be run out in the 
bottom of the dock and have the shackle-pins all backed 
out, 80 that the numbers may be verified with the certificates 
of tests. 

A still more extensive survey has to bo gono through 
in the machinery departments ; the whole of the working- 
parts, such as cylinders, valves, pistons, pumps, crank-pins, 
bearings, safety-valves, fresh-water condensers and other 
portions must be opened up for inspection, also the boilers 
both in the steam and on the fire sides ; it is also necessary 
at stated intervals to take ofi' the propellers and draw 
in the stem shafts for examination. Tina precaution is 
now generally taken every twelve months by most of the 
leading lines, a practice strongly to be commended. 

In addition to these requirements all the official papers 
of the ship, namely, ship's register, the various certificates 
relating to the compasses, chains, and anchors, and also 
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those of the captaiD, chief and second officers, and chief 
and second engineers, have to fee presented for notification. 

After all these steps have been completed, the Board's 
surveyor has to send to the principal office in Whiteh^!, 
London, a declaration made by him stating that the ship 
is complete iu all requirements. On receipt of this the 
certificate is forwarded to the owners, which allows her to 
carry passengers for a stated period. 

When it is rememhered that, in addition to all these 
requirements, very extensive rules and regulations of 
the Board of Trade have to be complied with by the 
builders of the ship and machinery previous to the vessel's 
obtaining a certificate, it is evident that but little is left 
to be desired in the thoroughness of the protection afforded 
to the marine travelling public by the British Legislature ; 
and when the enactments are carried out by the surveying 
staff with much ability, intelligence, and willingness to help 
at all times, as the author has experienced for over twenty 
years, there is no doubt they prove a strong incentive toal) 
concerned to aim at and achieve a higher grade of perfec- 
tion in the safe and perfect working of high-speed passenger 
vessels even than that now reached. 

True it is that now and again murmurs of discontent 
arise from some enterprising builder or engineer, or from 
some far-seeing shipowner, who finds a restriction placed 
on some new untried advance; but if a successful trial 
proves a new idea to be satisfactory and safe so far aa 
human life is concerned, which ia the Board of Trade's first 
requirement, then ready acceptance may be obtained, even 
if outside the usual authorized forma. 
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In addition to this annual inspection in the home porte, 
another has to be undergone by the surveying staff of the 
United States Government, who, some nineteen years 
ago, enacted a law which rendered it compulsory for all 
vessels carrying passengers from the ports of that country 
to have a certificate, granted on somewhat similar con- 
ditions to the British regulations. 

Returning now to the direct working of the ship: as 
soon as the advertised date for sailing draws near, the 
"Outside" section having had the work on board com- 
pleted and all departments in order, steam raised and 
engines tried, and everything ready to receive passengers, 
while the " Inside " section has transacted all its portion of 
the work, definite dates are announced for the embarkation 
of first the steerage, then the second class, and finally the 
saloon passengers. This may take place at the loading 
berth in the company's dock, but more generally from the 
landing-stage, a notice of these hours being widely circu- 
lated. At a certain specified hour the official clearance 
takes place on board, which means the passing of the ship 
by the Health and Emigration officers, as well as by the 
Board of Trade, the Customs clearance having been ar- 
ranged previously, so that the vessels may go out of dock 
into the river and await the passengers and mails. 

The form of clearing a vessel is carried out by two 
Government officers, one being a sea-going officer of tried 
experience from either the Royal Navy or Mercantile 
Marine, and the other a fully qualified medical man; 
these two gentlemen npon arrival proceed to examine the 
steerage passenger accommodation as to sleeping, lavatories. 
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6xits, ventilation, and other necessaries; afterwards each 
individual steerage yiassenger, adult or child, has to pass 
the medical officer, to provide against the chance of any 
infectious disease on the passage. The medical outfit is 
subjected to examination, and the entire crew has to be 
mustered and pass the inspection of both officials, so as to 
insiire their being fit and able men for their respective 
duties. A careful examination is also made of the life- 
boats, some being lowered into the water, and often an 
inspection of other details, such as night signals and 
rockets, the supply of fresh water, freeboard, etc. The 
necessary papers being filled in and signed, the vessel is 
cleared, and ready to proceed to sea as soon as the saloon 
passengers and perhaps mails are on hoard. 

Up to the year 1895 the saloon passengers by the 
Liverpool Lines generally embarked by tender from the 
Landiug-Stage, but in that year a great improvement 
was initiated, and the tenders done away with. This 
was brought about by allowing the liners themselves 
to come to the Landing-Stage, and as a new railway- 
station was built adjoining and connected to the London 
&od North -We stern Railway by means of the Waterloo 
tuimel from Edgehill, passengers were placed in direct 
communication to all parts of Great Britain. This tunnel 
had hitherto only been available for goods traffic. 

This new service was inaugurated by the White Star 
Germanic coming alongside the stage on June 12th, 1896, 
and embarking the passengers direct from it ; since that 
period all passenger liners have come alongside to embark 
and disembark their passengers. 




CHAP, X.] THE WOBKINQ OF ATLANTIC LINES. 

When the time arrivea for embarkation of the saloon 
paaseogers, the commander and o6Scers are in attendance 
at the gangway to receive them, and all the stewards 
ranged ready, under the purser and chief steward, to 
direct them to their different rooms and berths, and 
attend to the removal of the smaller baggage ; the larger 
baggage being stowed by the deck department in quarters 
especially set apart for it. After a short period, the whole 
of the passengers and their baggage being on board, and 
all ready for sailing, the vessel gets under weigh at once 
under the supreme charge of the captain, whose station 
is on the navigating bridge. With him is also the pilot 
to navigate the vessel through the channels and passages 
for which he is duly licensed. There is also on the bridge, 
alongside the captain and pilot, the fourth officer, whose 
duty is to transmit the engine-room and steering orders. 

The chief officer's position when leaving or entering port 
is in the bow of the ship, to attend to the working of the 
anchor, and other duties in that quarter ; to attend to the 
stern, the second officer takes up his position on the poop ; 
the tbird officer gives special attention to the prompt 
carrying out of the orders given to the quartermaater at 
the wheel, and so on, each officer having a proper station 
and duty assigned to hini. 

In the engine department, also, the duties of each of the 
staff are distinctly detiued for the time of loaving and 
entering port ; so that nothing is left undone to secure 
Bystematic working throughout. 

After the vessel has got fairly under weigh and cleared 
the channel, the "stand-by," as it is technically termed, is 
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dispensed with, and the duties are changed for the regular 
watches at sea, not to be changed again until the arrival 
off New York, except in event of foggy weather coming 
on at sea. 

The celebrated Landing-Stage, which plays so useful a 
part in the coming and going of the Liverpool Liners, is 
one of the most important appurtenances of the great port 
on the Mersey. Notwithstanding its close proximity to 
the surface of the water, it waa completely destroyed by a 
fire on July 28th, 1874, which broke out at a spot along- 
side where the author was standing at the time, and the 
fumes from which drove him in a few minutes for shelter 
on board one of the Birkenhead ferry-boats, which also 
had to move away almost immediately. This disaster was 
occasioned by some workmen who were working near the 
embayment (then and for some years afterwards existing) 
in the stage, allowing a naked light to set fire to some of 
the creoaoted wooden beams below the deck of the stage, 
and owing to the inflammable nature of the material and 
to its inaccessibility, no effectual means could be found to 
extinguish it, so that the whole structure, extending nearly 
half a mile, was totally destroyed. Some idea of the 
extent of the fire can be gathered from the illustration, 
which is reproduced from a photograph taken from the 
Birkenhead side about three hours after the fire com- 
menced. No lives were lost, but the reconstruction of the 
stage occupied a considerable period, and entailed a cost 
of £250,000. 
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Tiie displacement of the earlier vesaela being almost 
impossible to obtain, the author has, for the sake of 
comparison, calculated the whole of the vessels after a 
similar manner, so that they may be as nearly as possible 
on the same basis. According to these figures, the actual 
or indicated horse-power on this vessel was about '0048 
indicated horse-power to one ton of displacement (1850 
tons). The speed is recorded as six knots per hour, so that 
in 1819 the first Atlantic ateam-vessel represented 1850 
displacement tons, propelled at the rate of six knots through 
the water for an expenditure of fuel of 7^ cwt. of coal per 
hour. One peculiarity of the Savannah which must be 
noted, was, that she had no paddle-boxes, and was the only 
vessel fitted with joints or couplings on the paddle-shaffa, 
to allow the paddles being liffed in on deck. 

The next steamers, the Eoyal William, Sirins, Liverpool, 
British Queen, and Great WeBtern, had a form of machinery 
which became at that time almost universal, namely, the 
side-lever type to work the paddle-wheels (see illustration 
of Arctic's engines, p. 160) ; each had two cylinders, or, in 
fact, two separate engines, the Sirins and Biitiih ftaeen 
being singular in the fact of having surface-condensers 
after the design now existing. The boilers of all these 
vessels were of the flue type, carrying very low pressures, 
such as 5 lbs. per square inch in the first-mentioned 
and 10 lbs. and 12 lbs. in the others. The actual or 
indicated horse - power ranged from 400 to 700, and 
piston-apeed 170 feet per minute on a consumption of 
6 to 7 lbs, per indicated horse-power, and a ship speed 
of from seven to eight and a half knots, with a daily 
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consumption of from 17 to 33 tons. Calculated on the 
same basis as for the Savannah, the indicated horse-power 

to one ton of displacement was '03. 

In 1838 the Atlantic Liners represented 1980 displace- 
ment tons, propelled eight knots for an expenditure of fuel 
of about 23'2 cwt. of coal per hour. The weight of the 
machinery of these vessels ranged about 1500 lbs. per 
indicated horse-power (470 tons), including water in 
boilers. The fuel on board leaving Liverpool was about 
600 tons, BO that out of the 2300 tons, which was their 
displacement, 46 per cent, of it was absorbed by the propel- 
ling machinery and fuel. 

In 1840, the year which saw the commencement of the 
Cunard Line, their first steamer, the Britannia, was 
fitted with the same type of engines and boilers as were 
constructed in 1838, the only difference being the total 
abandonment of the surface condenser. The boiler-preasure 
was 12 lbs per square inch, the diameter of cylinders 
72J inches, with 6 feet 10 iuchea stroke, and the indicated 
horse-power ranged about 740, with a piston-speed of 
100 feet per minute, and a consumption of 47 pounds 
per indicated horse-power. The speed of vessel was 
eight and a half to nine knots on a consumption of 
about 31 cwt. of coal per hour, and the indicated horse- 
power to one displacement ton was ■030, The weight of 
machinery ranged about 1400 lbs. per indicated horse- 
power (460 tons) with water, which, with the fuel when 
leaving port (600 tons), reached 51 per cent, of the 2050 
tons displacement. This vessel and sister ships were fairly 
typical of the period 1840 to 1848, when slightly larger 



Jd 



CHAP. XL] THE MACBINERY- OF ATLANTIC LINERS. 161 

and fosfer vessels, the America, Niagara, Enropa, and Canada, 

were added, which represented 3100 displacement tons, 
propelled ten knots for 367 cwt. of coal per hour. 

The pressure carried in the earlier days was so slight, 
that ia the iog-book of the Britannia it was recorded on 
one occasion: "Broke the larboard steam-pipe, lapped it 
with canvas and rope-yarn and proceeded with low prea- 
sure," meaning evidently 4 lbs. or 5 lbs. per square inch. 
So much has been noted of thi» old vessel, that it is in- 
teresting to here give the names of the first engineers who 
served on board. The chief was named Mr. Peter Kenneth ; 
the second, Mr. Thomas Brown; tlie third, Mr. Jamea 
Bell; the fourth, Mr. Robert Waddell, who afterwanls rose 
to be chief engineer of the Bootia; and Mr. James 
Wardrop, fifth. 

In 1840 the Collins Line commenced with the paddle- 
steamers Atlantic and Arctic, which also had side-lever jet>- 
oondenaing engines, with cylinders 96 inches diameter, 10 
feet stroke; the steam -pressure was 17 lbs. per square 
inch, generated in four rectangular boilers of new design, 
in some of which were fitted a double row of furnaces, one 
above the other. The indicated horse-power was 2000 
with piston-speed of 320 feet, and 4 lbs. of coal per 
indicated horse-power, the speed of ship being twelve and a 
half knots on a consumption of 71 cwt, per hour, and the 
indicated horse-power to displacement ton was 3. The 
weight of the machinery was 800 lbs. per indicated horpe- 
. power (714 tons), which, with fuel leaving port (1200 tons), 
reached 30 per cent, of the 6500 tons disohicement. 
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Ericsson Ship. 



Fullowiaj; this vessel, early m 1853, camo a craft in which 
one of the boldest attempts to fiod a substitute for steam 
was ever made; this wag tlie EricBson (sec p. 51 ante), or 
the Caloric ship, as she was commonly called. The 
machinery was of such a peculiar design that it is worth 
giving a fidl description of it as published about the time 
she was being tried. 

The leading peculiarity of the Caloric ship is in the 
application of heated air to the propulsion of the vessel. 

The engiue consisted of two pairs of cyliudeis connected 
in their action, but not placed side by side. Each pair 
was composed of two cylinders, of which the lower one 
was the larger. The upper, termed the supply cylinders, 
were each 137 inches diameter; the lower, the working 
cylinders, were each 168 inches diameter, and these were 
placed exactly amidships. The working of the machinery 
was effected by a fire in the furnace which was con- 
nected to the lower cylinders, but about 5 feet away from 
them. 

The air thus heated was led into the upper or supply 
cylinders by a series of valves arranged for the purpose, 
and then acted on the piston; the pistons of both cylinders 
worked simultaneously; the vacuum created by the escape of 
air from the lower or working cyhnder caused the descent 
of the lower piston, which drew down with it the piston of 
the supply cylinder, and the work of the engine was thus 
commenced. A series of valves each 2 feet in diameter 
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were placed in tlie tops of each supply cjlinilcr, and these 
valves instantly opened at the end of the stroke; a current 
of cold air then rushed in and pushed up the piston of the 
upper cylinder, until it was stopped by the Regenerator, 
a contrivance invented by Captain Ericsson. He found by 
experiment that the absorption and radiation of heat from 
metallic surfaces were nearly instantaneous, and that the 
expansive force of air, when its volume is doubled by 
the application of heat, was almost equal to the power of 
steam ; the application of this principle was the great 
feature of the Caloric ship. 

The Regenerator coiisiatcd of a series of fine wire-net- 
tinga of iron, placed side by side to the thickness of 12 
to 20 inches. As the air passed through this maze of 
metallic surfaces, it penetrated through the minute cells 
foiraed in the interstices of the wires, and took up the 
great volume of caloric, which increased its temperature. 
The maximum of heat absorbed by the air in this 
passage through the Regenerator was 450", the minimum 
necessary to be applied from below was 30°, making an 
aggregate of 480°, at which point tho volume of air 
entering tbe engine was exactly doubled, and by the 
expansive force set in motion the crank-shaft, so produc- 
ing the revolution of the paddle-wheels. A very small 
percentngo of the volume of the atmospheric air employed 
was permitted to go to waste, so that the Caloric principle 
involved no useless expenditure of material. The supply 
of fuel required to continue the operation of the engine 
was but a few pounds of anthracite coal, and there were 
no boilers or large furnaces ; ns a security against accidents 
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the entire floor of the engine-room was laid with cast-iron 



The construction of the furnaces, and the small amount 
of fuel required to feed them, caused a great saving in 
stowage-room of the Caloric ship, by which it gained largely 
in accommodation for merchandise and freight. 

Following the Atlantic came the Persia, in 1856, and the 
Scotia in 18G2, both with side-tever, jet-condensing paddle 
engines, which were the last of the type. The various 
parts of the machinery were very massive owing to the 
fairly large indicated power, the cylinders being 100^ inches 
diameter and 12 feet stroke. The eight boilers were of 
the usual low-pressure, multi-tubular type, with forty 
furnaces, carrying in the Persia 20 lbs., and in the 
Scotia 25 lbs., and fitted with horizontal tubes. The 
indicated horse-power was 3600 and 4000 respectively, 
working at a piston-speed of 360 feet per minute with 
a consumption of 3-07 lbs. per indicated horse-power, 
and speed of thirteen and a half knots, with a con- 
sumption of 130 and 160 tons per twenty-four hours ; 
the indicated horse-power to displacement ton was '46. 
From this data it may be seen that in lb60 the Atlantic 
Liners represented 8700 displacement tons, propelled 
tldrteen and a half knots for about 100 cwb?. of coal per 
hour. The weight of the machinery was about 1000 lbs. 
per indicated horse-power (1800 tons in all), which, with 
the fuel on board (1800 tons) at sailing, reached S600 
tons, equal to 40 per cent, of the displacement. 

As the Collins Liner Adriatic followed the Cunnrd 
Persia, in 1858, it was but natural that the machinery should 
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bo of the most efficient kind to ensure the vessel being faster 
than her rival, or tlian any other craft tlieu afloat, and as 
the Americans adopted a new departure, it will not be out 
of place to hero describe it at length. 

These were made by the Novelty Ironworks of New 
York, with two oscillating cylinders 104 inches diameter 
by 12 feet stroke, working diagonally up to the crank- 
shaft, one on the forward side, and one on the after side 
of it 

To do away with the intermediate shaft, a drag-link was 
fitted between the cranks, and a complicated arrangement 
of levers and links were fitted to work the slide-valves 
and pumps ; there was also the then novelty of a aurfaco- 
condenser, so that the machinery altogether represented a 
different practice from that prevailing in Great Britain. 
The paddle-wheels were of the non-featliering type, 40 
feet diameter, with 6oats 12 feet long by 2 feet wide, 
and working about 17 revolutions per minute, which 
indicated 4000 horse-power, and gave a speed of about 
thirteen and a half knots. Steam wag generated at 2o lbs. 
pressure in eight box-boilers, having tubes placed vertically ; 
the number of furnaces was forty, and the daily consump- 
tion of coal was about 160 tons. The indicated horse- 
power to displacement ton was *53, so that the finest 
woo(ien Atlantic aide-wheel liner represented 7500 dis- 
placement tons, propelled thirteen and a half knots for 
about 125 cwt. per hour; and as the machinery was 1100 
lbs. per indicated horse-power {1900 tons), this, together 
with the fuel on board (1700 tons), reached 49 per cent 
of the displacement. 





k 



THE A'n.ANTIC FERRY. [CHAP. Xi 

Following the Persia came the Great Eastern, iu 1858, 
which was fitted both wilh padjie-wheels 58 feet diameter 
and a single screw-propelier 24 feet diameter. The paddle 
engines of 5000 indicated horse-power were constructed 
by Scott Russell andCo.atMillwall.audhad four oscillating 
cylinders working on two cranks each 74 inches diameter 
and 14 feet stroke, which worked diagonally up to the 
crank-shaft, two leaning from forward and two from aft. For 
these (paddle) engines there were four bos double boilers 
with horizontal tubes, having forty furnaces in them, carry- 
ing 30 lbs. steam -pressure. 

The screw-propelling engines of 6000 indicated horse- 
power had four oscillating cylinders, each 84 inches 
diameter and 4 feet stroke, which worked horizontally 
on the two cranks, and were placed opposite to each other, 
and were made by James Watt and Co., Solio, near Bir- 
mingham. Steam was supplied by six similar but larger 
boilers to the paddle engines, having seventy-two furnaces 
with a steam -pressure of 25 lbs. In this great ship the 
total indicated horse-power to displacement ton was '034, 
and she represented 32,160 displacement tons, propelled 
thirteen knots for nearly 300 ewt. per hour. 

The design of the side-lever engine, being fairly suitable 
for the paddle-wheels, was generally retained down to the 
Scotia, the last of the aide-lever type, and it was still such 
a favourite as to induce modifications of its being retained 
for screw-propulsion in the form of a beam engine. 

The first screw-vessel on the Atlantic to be fitted with 
this type was the Inmau City of Glasgow, in 1850. The 
engines were fitted with two beams working across the ship, 
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the cylinders being placed oa tbe one side of tlie ship, and 
on the other the large wheel which geared three to one with 
ordinary tucth into the pinion on the propeller-shaft; the 
diameter of the cylinders was 71 inches, and stroke 5 feet ; 
ordinary jet-condensing was used, and three flue-boilers, 
carrying 10 lbs. pressure. The indicated horse-power was 
about 800, with a piston-speed of 200 feet per minute, 
and a consumption of 6 lbs. per indicated horse-power. 
Tbe speed of vessel avenged nine knots on a consumption 
of 42'8 cwt, per hour, the indicated horse-power to one 
displacement ton being ■27. The weight of the machinery 
averaged about 1200 Iha, per indicated horse-power 
(428 tons), which, with 800 tons fuel leaving port, reached 
over 42 per cent of the displacement (2J)10 tons). The 
propeller had two blades, and was 13 feet diameter and 18 
feet pitch. 

Tbe next screw-steamer was tbe City of Hanchester for 

le same line. This vessel's engines, although having the 

:e of cylinders and stroke and same proportion of 

igearing, were entirely different from the City of Glasgow, 

being what were termed steeple-geared engines — that is, 

.with tbe crank-shaft placed in a line vertically over the 

rew-shaft. With various modifications the geared engines 
driving tbe propeller- shaft were generdiliy used, up to 
nbout tbe year 1858 the different styles 6tted being the 
Beam, steeple, vertical, and tbe oacilhiting cylinder, which 
wsa used for the last time on the Cunard China and Cuba, 
in 1862 and 1865 (see illustration of China's engines, 
■facing p. 167). 

This syatem of gearing for screw engines of what were 
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tlien considered large power, was introduced to keep down 
tlio high piaton-speed which would have been required if 
the engines had had their piston-rods and craDk-shaft 
connected direct to tiie screw-shaft, the revolutions for a 
side-wheeler ranging from 14 to 18 per minute, whilst those 
for the ecrew-shaft required to run from 40 to 80, 90, and 
sometimes even 150, which was then considered much too 
fast for ordinary wear and tear. 

An interesting anecdote, which illustrates the marked 
difference between the relative velocitiea of the paddle- 
wheel machinery and the direct-acting inverted screw 
engines, is often told of one of the older chief engineers, 
who had been transferred from the charge of one of the 
alow-moving paddles to a quick, direct-acting screw. He 
was struck by the apparent working full speed of the 
engines, although the order from the bridge had been 
given to go slow ahead ; after surveying the situation for 
a moment he called out to the second engineer, who was 
handling the engines, " The order is to go slow, better slow 
her down at once." To this the second replied, " They are 
going dead alow;" on which the chief at once answered, 
" la that 80 ? Well, they may get some one else to take 
the charge of this job, for I won't be in the engine-room 
when they are going fiill speed, as it would not be safe, 
they are sure to fly to pieces," 

In the year 1854 the now almost universally adopted 
inverted direct-acting screw engines were first introduced 
upon the Atlantic on the first Allan Line steamer 
Canadian, and were then generally termed "tilt ham- 
mers." The engines were almost identical with tho type 
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existing to-day, and had two cylinders, each 62 inches 
diameter and 3i feet stroke. The weight of machinery 
was 650 pounds per indicated horse-power, and the itkdi- 
cated power 1100, with piston-speed of 290 feet per 
minute on a consumption of 4*6 pounds of coal per 
indicated horse-power, the speed of vessel being ten knots 
per hour, the indicated horse-power being '36 to the 
displacement ton, on a consumption of 356 cwt. per hour. 

After this period the direct-acting engine gradually 
came to be adopted, and was made in many designs, such 
aa the horizontal trunk, and return connecting-rod form, 
the annular having the piston working upwards on a cross- 
head with two piston-rods and long connecting-rod from 
that passing through an open trunk in the centre of the 
cylinder doivn to the crank-shaft underneath it. Othet 
forms were the diagonal cylinder, the horizontal direct 
connecting-rod, the inverted and horizontal combined, and, 
lastly, the inverted direct-acting now in use. Tlie system 
adopted by the Inman Line in their first City of New 
tork, built in 1861, was the horizontal trunb with two 
cylinders, each 69 inches diameter and 3 feet stroke, and 
fitted witli surface-condensers, which began to be again 
adopted about 1860. The indicated horse-power was 
about 1500 and piston-speed 300 feet per minute on 
consumption of 4 lbs. per indicated horse-power, the 
weight being 650 Iba; the speed of vessel was eleven and 
three-quarter knots, consuming 47 cwt. per hour, the 
indicated horse-power to the displacement ton being ■33, 

The horizontal form of direct-screw trunk engine was 
adopted in many other steamers, and botli in that form 
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and the return connecting-rod type was retained down 
to 1871, wlien the Inman vessel, the City of Montreal, 
came out with double trnnk cj'lindera of 85| inches, and 
4^ feet stroke, and 50 lbs. pressure generated in oval 
boilers. Up to this date this steam-preaaure was the 
highest used on the single-expansion principle, with a 
consumption of about i lbs. per indicated horse-power. 

Owing to thu superiority of the compound engine heiag 
then recognized, these engines were altered in 1876 to the 
double -ex pan si on form, and this was effected by merely 
removing the original cylinders and placing two new of 
altered diameters, namely, 75i inches for the high-pressure 
and 111^ inches for the low-pressure, both having trunks 
46 inches diameter as in the original cylinders. No altera- 
tions were made in the boilers nor steam -pressure, and the 
consumption by so compounding was reduced from 4 to 3 
lbs. per indicated horse-power. This alteration is, so far 
as the author can trace, the only one in this trade where 
the original engines were compounded without altering 
the boiler-pressure or doing away with the trunks in the 
cylinders. 

Another form of direct-acting engine tried by the Inman 
Line was an inverted diagonal four-cylinder arrangement, 
patented by their consulting engineer, and fitted on the s.8. 
City of London, built in 1863. Tliese were replaced by 
trunk engines a few years afterwards when the vessel 
was lengthened. With Uie view of sbortoning up the 
space required for the engines, and so allowing more cargo 
capacity, a combination of the horizontal trunk and inverted 
direct-acting engine was adopted in a number of vessels. 
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as by this means only one crank-shaft was requireii ; this 
was also used for tlie compound system on the Guion Liners 
Wyoming and Wisconsin, built in 1870, the higli -pressure 
cylindera 60 Indies working inverted, and the low-pressure 
120 inches horizontally at right angles to it, with 3^ feet 
stroke. 

The most remarkable engines constructed after this 
arrangement were the Guion Li ners Montana and Dakota, in 
1872 (shown on pp. 174, 175), which had compound-engines 
designed to work at the then considered enormous pressure 
of 100 pounds. There were tliree cylinders — one Ligh- 
presaiire, CO inches diameter, working inverted over the 
forward crank, with a surface condensed and pumps placed 
on each side of the shaft, and two low-pressure, each 113 
inches diameter, placed horizontally and working on the 
after crank on the return connecting-rod principle, the 
crank being set at 180° from the forward crank ; the stroke 
was 3J feet. Another peculiarity was that the valves of 
all the cylinders were of the Corliss type (marked A), as 
had been tried on the earlier vessels Nevada, Wyoming, etc. 

Another peculiarity shown on this diagram is the verti- 
cal ash-shoot, into which the overboard discharge of the 
cumulating water is led. The idea of this shoot, which 
was first introduced on the earlier White Star boats, was 
to avoid the annoyance caused in passenger vessels by 
the putting of the ashes overboard, but it was only a 
partial success, giving rise, like many other contrivances, 
to greater evils than it cured, so that it was eventually 
done away with on all vessels. 

Another feature of the two sister vessels, the Hontana 







THE ATLANTIC FERRY. [CHAP- XI. 

and Dakota, is clearly shown on the section, namely, the 
excessive " tumble home" ^ of the vessels about midsbips, 
which gave them a very peculiar appearance. 

In the Montana and Dakota, to carry the high pressure 
of 100 pounds a special design of water-tube boilers was 
adopted, the tubes being placed horizontally over the fires, 
about 15 inches diameter, but, like the other system of 
water-tube boilers, they were a failure, and had to be 
replaced with the ordinary cylindrical boiler carrying 80 
lbs., which no doubt affected the speed of the ships, as 
they never came up to that which was expected from them. 
After the year 1869, the compound engine (which Mr. 
John Elder had proved to be a commercial success on the 
Pacific Company's screw-steamer Brandon in 1854, with 
42 lbs. boiler-pressure, and paddle -vessels Inca and 
Valparaiso in 1856) began to be most universally adopted. 
All other designs of marine engines for screw propulsion 
in both the Royal Navy and Merchant Service were 
gradually abandoned in favour of the inverted direct-acting 
form, the individual whimsicalities being expended in 
devising numerous ways of arranging the systems for double 
expansion by the placing of the cylinders one in one 
fashion, and another in another. The first vessel with 
compound-engines to be engaged in the Transatlantic trade 
was the s.s. Holland of the National Line, which was 
fitted with new boilers when being lengthened by Jack, 

^B 1 Thia tettn "ttimble hume" is used by nautical men to denote the 

^^B , manner in which the sides of the veesela gradually recede inwards 

^H I from a little below the water-Iitm to the deck level; this waa done 

^^B ' to a great extent in the old tlnee-decker line-of-batlle ship. 
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Rollo and Co, of Liverpool, in March 1870, and had tlie 
original engines replaced with new two-cyliuder receiver 
type, the diameter of high-pressure being 46 inches, and 
of low-pressure 86 inches, with 1 feet stroke. Tlie pressure 




k' 



carried was 60 lbs. per square inch, which at that period 
was considered very high. Immediately foUowiiig the 
Holland, in the same year, came another of the receiver, 
two-cylinders, two-crank compound type on the Italy, also 
for the National Line, which was huilt by John Elder and 
Co. The cylinders were 60 and 90 inches diameter, and 
stroke 4 feet, with a boiler-pressure of 65 lbs. This form 
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of engine, as is well known, became the standard, and was 
almost universally adopted. 

Following on from 1870, nothing but compound engines 
with two cranks were fitted, and it would be almost 
impossible to enumerate the different arrangements of 
high and low-pressure cylinders which were fitted; but 
just before the advent of the triple engine it may be said 
only two types survived, namely, the receiver two-cylinder 
and tandem, having the high-pressure cylinder on top ; the 
largest of this type being fitted on the City of Borne, with 
three cranks and three sets of cylinders, in 1881, indicating 
up to 11,500 horse-power. Coming after these was the 
type having one high and two low-pressure cylinders, 
wliich became feasible when the three-throw crank-shafts 
were introduced to the Atlantic trade for the first time ou 
the Arizona in 1879. 

In 1871 the high-speed vessels on the Atlantic with 
compound engines were represented by the two-cylinder 
receiver engines on the National Liner Egypt, \vith cylinders 
{iO and 100 inches and stroke of 4 feet 6 inches, the boiler- 
pressure being 60 lbs. ; and the White Star Liner Baltic, 
with four-cylinder tandem compound engines 41 and 78 
inches diameter and 5 feet stroke, boiler-pressure 65 
lbs. Both vessels had two cranks in each case. In 
the fi rst- mentioned ship the average piston-speed was 
about 520 feet per minute, the indicated horse-power 
ranging about 3000 on a consumption of 2-1 pounds per 
indicated horse-power. The speed of ship averaged twelve 
knots on a consumption of 56 cwt. per hour, and indicated 
horse-power to displacement too was -37. Tlie weight of 
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macbineiy with water was about 500 pounds per indicated 
horse-power (670 tons), wbich, with the 1000 toDS of 
fuel leaving port, reached 20 per cent, of the displace- 
ment (7980 tons). In the case of the Baltic these par- 
ticulars were: — Piaton-speed oF 530 feet per minute, 
indicated horse -pnwer 3000, consumption 21 pounds 
per indicated horse-power, speed of vefsel over fourteen 
knots, the indicated horse -power to displacement ton 
being '4, machinery weight 490 pounds per indicated 
horse-power (660 tons), which, with the fuel leaving port 
(900 tons), reache<i 22 per cent, of the displacement 
(7100 tons). 

The satisfactory working of the four-cylinder tandem 
engines on these boats caused this design to be largely 
adopted for full-power steamers, but owiug to the intro- 
duction of the three-cylinder engines, and the triple- 
expansion, those fitted on the Britannic and Germanic in 
1874 and 1875 were the last in new vessels, although the 
City of Brnasela had her original horizontal trunk engines 
replaced by the four-cylinder type in 1876, and others at 
even later date. 

Beyond a gradual increase in the boiler-pressure of from 
60 lbs. to 90, there was but little change until 1879, 
when the Arizona, with the three-crank double- compound 
engine, commenced running. In this vessel the high- 
pressure cylinder, 62 inches diameter, was placed over the 
middle crank, and low-pressure cylinders, 90 inches 
diameter, over the forward and after cranks, the stroke 
being 5J feet and boiler-pressure 90 lbs., working up 
to 6300 indicated liorse-power. A slight increase was 
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made on the prevailing piston-speed, which was increased 
to over 600 feet per minute. 

After the Arizona, in 1879, several large vosselB with 
powerful machinery came out, all fitted with three-crank 
double-compound engines and cylinders similarly placed, 
hufc each with a slight increaae of hoiler-presaure and 
pifiton-speed. One of the largest of these was the Servia, 
which had one high-pressure cylinder, 72 inches diameter, 
and two low-pressure, each 100 inches, with a stroke of 
6 feet. The indicated horse-power reached 12.000, with 
a piston-speed of 680 feet per minute, and consumption 
of 2 lbs. per indicated horse-power. The speed of ship 
averaged nearly seventeen knots on a consumption of 168 
cwt. per hour, and the weight of machinery was 490 lbs. 
per indicated horse-power (2626 tons), which, with the 
fuel (2000 tons) leaving port, reached 37 per cent, of the 
displacement (12,300 tons). One of the most remarkable 
steamers on the three-crank compound principle was the 
America, built for the National Line iu 1883, which bad 
three cylinders, one high-pressure of 63 inches and two 
low-pressure of 91, and stroke of 5| feet, and 95 lbs. boiler- 
pressure. These engines indicated up to 8300 indicated 
horse-power at a piston-speed of 689 feet per minute on a 
consumption of about 2 pounds per indicated horse-power. 
The speed of ship averaged eighteen and three-quarter 
knots on 148 cwt, of fuel per hour. The weight of 
machinery was about 490 lbs. per indicated horse-power 
(1815 tons), which, with 2000 tons of fuel on board 
leaving port, reached 40 per cent, of the displacement 
(9550 tons). 
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In a few vessels the high -pressure cylinder was placed 
over the forward crank, and in others over the after 
cmnlc. The last of the large powerful steamers of this 
three -cylinder three-crank type were the TTmbria and 
Etnuia, in 1884 and 1885, which had eaeh oue high- 
pressure cylinder of 71 inches and two low-pressure of 
IOj inches diameter, and 6 feet stroke, working at 110 
lbs. pressure to over 14,000 indicated horse-power at a 
piston-speed of 800 feet per minute on a consumption 
ofa'bout2 pounds per indicated horse-power. The speed 
averaged nineteen and a quarter knots on 250 cwt. of fuel 
per hour, and wei^'lit of machinery ranged about 490 Iba. 
per indicated horse-power (3100 tons), which, with the 
fuel on board (2500 tons), reached 42 per cent of the 
displacement (13,300 tons), the indicated horse-power to 
displacement ton being 1'06. Owing to the successful 
work of the tliree-crank triple -expansion system as demon- 
strated by the Australian Liner Aberdeen, in 18S1, no large 
double -com pound engines have since been put in the 
Atlantic trade, and the 6rst regular vessel to have the 
triple-expansion engine in that service was the Wilson 
Liner Uartello in 18S4 (see illustration adjoining), followed 
in IHUb by the North German Liner Aller, built and 
engined on the Clyde. 

In 1888 the three-crank triple-expansion engines were 
introiUiced on the New York and Paris (the late City of 
Hew York and City of Paris). In each boat were fitted 
two sets (port and starboard) with the high-pressure 
cylinder over the forward crank, the intermediate over 
the centre crank, and the low-pressure over the after crank. 
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The diameters of the cylinders ure, respectively, 45, 71, 
and 113 inches, aud stroke of 5 feet, with 150 lbs. 
boiler- pressure, the indicated horse-power being 18,500, 
and piston-speed 860 feet per minute, and consumption 
of 1-6 lbs. per indicated horse-power, the speed being 
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20 kiiots, with a consumption of 264'3 cwt. of coal per 
hour. The weight of machinery ranges about 480 lbs. 
per indicated horse-power (3955 tons), which, with fuel 
leaving port (2800 tons), absorbs 39 per cent, of the 
displacement (17,270 tons), the indicated horse-power to 
displacement ton being 1'07. 

Following soon after the two laman boats came the 
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two White Star Liners Teutonic and Majestio, iu 1889 and 
18'JO, also twin-screws with two seta of three-crank three- 
cylinder triple engines of nearly similar design to the two 
Citiei, the cylinder diameters being, respectively, 43. G8, 
and 110 inches, and stroke 5 feet, with 180 lbs. pressure, 
indicating about 17,000 horse-power on a piston-speed of 
820 feet per minute, the consumption being 1'55 lbs. 
per indicated horse-power, and speed of 20 knots on a 
consumption of 235'3 cwt. per hour. The weight of 
machinery, owing to the extensive substitution of steel 
and bruss for cast-iron, ranges about 470 lbs. per 
indicated horse-power (3567 tons), which, with fuel on 
board leaving port (2800 tons), absorbs nearly 38 per 
cent, of the displacement (16,800 tons), the indicated 
horse-power to the displacement ton being about 1, 

In 1893 the Ounard Campania and Lncania came out 
with three-crank triple engines, with five cylinders for 
each set — that is, with a high and low-pressure placed 
tandem fashion (as in the early four-cylinder double- 
compound engine) on the forward and after crank-shaft, 
and the intermeJiate cylinder on the middle crank-shaft. 
This form of engine was first introduced on the Atlantic 
Ferry by the same builders on the North German s.s. 
Lahn in 1888. 

The diameters of the cylinders for each set of engines 
are, two high-pressure each 37 inches diameter, one inter- 
mediate cyhuder, 79 inches diameter, and two low-pressure 
each 98 inches diameter, with a stroke of 5 feet inches. 
The boiler- pressure is 1G5 lbs., and the total indicated 
horse-power has reached 30,000, with a piston-speed of 
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950 feet per minute, and coal consmnptiou of 1"5 ] 
and speed of 22 knots on a consumption of 401'7 c 
per hour. The weight of macliinery is 480 lbs, per 
dicated horse-power (6400 tons), which, with the fuel on 
board leaving port (3000 tons), absorbs about 47 per cent, 
of the 21,000 tons displacement, the indicated horse-power 
to displacement ton being 1'5. 

In 1894 the American Line St. Louis and St. Paul, built 
in Pliiladelpliia, came out with four-crank six-cylinder 
quadruple engines as described on p. 116, and a boiler- 
pressure of 200 lbs. and 20,000 indicated horse-power, 
having a pistoo-speed of 000 feet per minute, and coal 
consumption of li pounds per indicated horse-power per 
hour. The speed ranges about 20 knobs, and consump- 
tion 178'5 cwt. per hour, with a weight of machinery 485 
lbs. per indicated horse-power (4830 tons), which, with 
fuel leaving port (3000 tons), absorbs about 44 per cent, 
of the 17,650 tons dig place merit, the indicated boi-sc-power 
to displacement being 1'13. 

In 1837 the North German Liner Kaiser Willielm der 
Groaae appeared with four-crank triple-expansion engines 
having four cylinders 52 inches, 89J, and two of 96J inches 
diameter aud 5 feet 9 inches stroke, and boiler-pressure of 
178 lbs. Tho indicated horse-power is 32,000, with a 
piston-speed of 950 feet per minute, and coat consump- 
tion of 1'4 lbs. per indicated horae-power per hour. The 
speed ranges about 228 knots, and consumption 442 cwt. 
hour, with a machinery weight of 4S3 lbs. per 
indicated horse-power (nearly 6500 tons), which, with fuel 
I leaving port (4000 tons), absorbs nearly 47 per cent, of the 
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displacement, 23,7G0 tons; the indicated horae-power to 
displacement ton is 1'3. 

Following this powerful vessel, in June 1898, came one 
of tlie most novel and at the same time beautiful vessels 
of the Atlantic Ferry, namely, the Kaiser Friedrich, also 
for the North German Line.' 

She was built by the firm of F. Schichau in Dantzig, 
which had hitherto devoted themselves more particularly 
to torpedo craft, and they have courageously adopted 
many of the designs of the machinery of the smaller 
vessels for this liner. 

The vessel is 584 feet B. P. long by 64 broad and 41 
deep, the gross tonnage 12,000, and has the passenger 
accommodation arranged after the style of the preceding 
boat; but the engines, which are quadruple, present an 
entirely new departure, being constructed without any 
cast-iron columns below the cylinders, their places being 
taken hy round steel pillars well stayed and supported by 
diagonal bracing. 

The cylinders, which are 43J, 64J, 92^ inches, and two 
low-pressure of 93^ inches in diameter, with a stroke of 
5 feet 9 inclies, are placed as follows on the three cranks ; — 
The No. 1 or high-pressure is placed tandem on top of 
one low-pressure cylinder on the forward craok ; the 
No. 2 is tandem on top of the second low-pressure on 
L,1ihe after crank, and the No. 3 (second intermediate) is 

1 Eorlyin 1899 this veesel was withdrawn from the North Oerman 
loyds on Hccnnnt of the speed being unsutiafoctorf, and in Angiut 
Vtiiat yent the huildera announced that jhe was to soil in future as 
mburg- American Liner. 
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Oil tlio middle crank, both engines (port and starboard) 
being alike. The crank-shafts are each in three separate 
pieces of the hollow solid type not built up, the superiority 
of the nickel steel buiug such as to allow of the adoption 
of this design. 

Another great departure in the machinery is the 
placing of one set of three boi!er3 abaft the engines ; this 
has been done in order to have the engines placed more 
amidships, which from experiment is found to reduce the 
vibration caused by the machinery, 

There are nine boilers of the ordinary marine type, 
having forced draught, arranged three abreast; all have 
eight furnaces except the centre one aft, which has only sis, 
the total number of furnaces with the auxiliary boiler being 
seventy-two, and the steam-pressure 225 lbs. per square 
inch. 

This handsome craft, which is arranged with two masta 
and three lofty funnels, has a speed of nearly 22 knots, 
and the indicated horse-power ia 27,000, with a piston- 
speed of 980 feet per minute, and coal consumption of 
1-37 pounds per indicated horae-power; the fuel consump- 
tion per hour reaches 330 cwt., and the machinery weight 
476 pounds per indicated Iiorse-power (5740 tons), which, 
with fuel leaving port (3500 tons), absorbs close on 46 
per cent, of the displacement (20,100 tons) ; the indicated 
horse-power to displacement ton is 1"3, 

Since these fiiat and powerful vessels came upon the 
scene no further advances have been made as regards 
speed, but, as already noticed, the Hamburg- American 
Line have contracted for an even more powerful and 
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faster vessel than eitlier of the North German boats or 
tlie White Star Liner Oceanic. 

With a view of showing in a ready form the gradual 
advances made in tlie efficiency of tlie machinery of 
Atlantic Liners, the author has arranged the following 
tables, and prepared the simple diagram to show it in a 
graphic form. 



TABLE I. 

'ADDLE VBSBBLB. 



v„ 


UlKplaFDment. 


Knote 
Proponed. 


tndliatad Hune- 
imwertoDi-iiliKe. 


Fast per iDdhAtol 


IB19 
1838 
1B40 
1B50 
1856 


1,850 Tons 
1,980 „ 
2,050 „ 
6,500 „ 
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8 

13| .. 
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■3 
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^ » 
3 07 „ 



1850 
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4,950 „ 
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■33 


* •> 


1871 


7,100 „ 
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•4 


2-1 „ 


1881 


12,300 „ 


1' >. 
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13,300 „ 


19 „ 






I8M7 


17,370 „ 


20'8 „ 


1-07 


I'B ., 


1892 


20,000 „ 


22 „ 


!■& 


li :. 
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TABLE II. 
PADDLE VEHSELS. 



Vmt. 


WBl)ll>t.Pul1Ull> 


"■££'■ 


>""&"" 




Iivllcotid 


1828 
IB63 


i,HX) 
1,000 


170 

360 


2,300 

8,755 


40 % 


700 
4,000 



1850 


1,200 


200 


2.(110 


45! % 


8O0 


Mil 


Km 


:too 


4,500 




1,500 


1871 


out 


530 


7,100 


2i% 


3,000 


IWl 


400 


(iflO 


12,300 


40% 


12,000 


1891 


480 




17,270 


38% 


18,800 


1893 


41'0 




30,000 


47% 


30,000 










47% 


32,0)0 



By this it will be seen tlmt iiigh piston-spaed, which 
practically retarded the adoption of the direct-acting screw 
engine in early days, has inereaseJ, and is increasing, far 
beyond espectationa. Tliis must be viewed with satis- 
faction, as it is the great factor in the gaining of 
even greater horse-power in tho future, which, aa already 
noticed, will be looked for immediately on the production 
of a more efficient boiler. The proportion of displacement 
absorbed by the weight of the machinery and fuel shows 
in a marked degree the magnitude of tho machinery now 
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■equired, notwithstanding the very substantial reduction 
in weight per indicated horse-power, but, at the same 
time, it is remarkable that the displacement absorbed by 
the machioery and fuel of the Eaieer WiUielm der Orosae 
is almost the same as in the lioera of 1838, and something 
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less than in 1840, namely, 47 per cent. : but if the 3:2,000 
indicated horse-power engioea of to-day were to be built 
upon the weights prevaihng in 1840, the machinery alone 
would nearly approach the whole of the displacement of 
that vessel (K. W. D. Q.), us it would reach 2],.'300 tons, and 
would require a consumption of somethiug over 160O tons 
per twenty-four hours. 




CHAP. XI.] THE MACHINERY OF ATI,ANT[C LINERS. ISE) 

It is remarkable t!iat since tlio introduction of the three- 
and four-crank engine, the number of Jlsablements through 
the breakage of crank or tumiel-sliafta has been consider- 
ably reduced during the last seventeen years, and the 
wonderful immunity from breakdowns which characterizes 
the vessels of the Atlantic Ferry ia worthy of notice, 
although the voyage is admittedly the wildest and most 
trying in the world. 

Taking the year 1898, although there were over 5000 
sailings from ports on each side of the Atlantic, only 
fifteen breakdowns of machineiy could be traced which 
caused serious delay, and only five total diaablcinents. 

Such a gratifying condition of things, even in this age 
of unique achievements, is worthy of note, and, although 
redounding to the credit of both builders and owners in 
proving that the best designs, materials, and workmanship 
have been utilized, it would be idle to deny that, were it 
not for the care and attention taken and given by the 
engineers at sea, the men who bear the heat and brunt 
of the day, from the chief downwards, the resnlt would 
not be so satisfactory, nor the advances which have been 
made become practicable. 

The readineas and aptitude of these engineers to adapt 
themselves to all the numerous demands made upon them 
by increasing improvements and refinements can be con- 
ceived, when it is borne in mind that the following ex- 
tensive additions have boon made to their duties since 
1878, when, as already noticed, the indicated horse-power 
was under 6000 — namely, double bottom ships with their 
elaborate pipe and pumping arrangements, electric-light 



4 




1^ 



1J)0 THE ATLAMTIC FEURT. 

raacliiiiery with motors and connectioQS, refrigerating gear 
of all kinds and sorts, independent steani-pmnpa for every 
possible use, fan engines for forced dranght, ventilating 
engines, and, lastly, the multiplication of the propelling 
machinery, as where there formerly existed but two crank- 
pins and two seta of cylinders and valves, there are now 
eight crank-pins and ten sets of cylinders and valves. 

These, added to the increased number of boilers and 
their attachments, must be seen to be realized, and yet in 
every case, thanks to their intelligent ability and close 
attention to duty, each new liner as a rule represents a 
still furtjier advance upon those which have gone before. 

In describing the improvements made in the machinery 
of the express liners, it is remarkable what little advance 
has taken place of late years in the design of boilers, and 
it may not be out of place to here glance back upon 
the development of that important factor. In early 
days but little knowledge of boiler-making existed, and 
iron plate construction work generally was but little under- 
stood, and as there were practically no tools to help the 
manual labour, it may be readily conceived that low ateam 
pressures fallowed as a necessity. 

The following remarkable quotations from a technical 
book of the period, showing how difficult it was to make 
ironwork absolutely tight, will be read with interest — 

boilers, whtn water is first admitted nfler construction, 
InindreJH of weeps or channels ia the pktes and rivets where water 
oozes arc totally dism^^arded, the most important only heing stopped 
mechnnically ; the real are slanclieJ merely by the rust the water 
has formed in its passive, and, the bulk of ojide being greater than 
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that of the original material, lingers where it ie formed, and thus 
becomea a perfect iron cement, and the boiler tight." 

Being the easiest to construct, the rectangular flue boiler 
■was generally adopted, and bo long as the pressures were 
low it answered its purpose, but to the engineers of to-day 
it almost sounds like a dream to be told that a reverse 
valve must be fitted to each boiler to prevent a vacuum 
in the boiler, when tlie steam was low, which might cause 
it to collapse if it fell below atmospheric pressure. A 
peculiar addition to the machinery iitted to the Great 
WBBtem was pumps working constantly, pumping the 
water out of the boilers into the sea to prevent undue 
accumulation of scale — a system which was continued for 
many years afterwards in tlie low-pressure days under (ho 
name of blowing off or brining. 

Almost the first successful cliange which was ma<Ie from 
the flat-sided flue boilers was that already noticed as being 
introduced by the Americans on the Collins liners Atlantic 
and Arctic, in 1849 and 1850. These were constructed a 
rectangular shape, of plates |-iuch thick, having 1400 
tubes in each boiler, 2 inches external diameter, fastened 
by expanding at ends as at present, hut the tubes were 
placed vertically, having the water inside and the flame 
around them outside. Although these boilers gave good 
results, they never found favour with the English engineers; 
those adopted in this country were the boilers which are 
still extant for low pressure, namely, the rectangular nmlti- 
tubular boiler, with the tubes placed horizontally. This 
design of boiler was introduced on the Atlantic in 1852 
oQ the Cunard Arabia, the ditBculty experienced in keep- 
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jng (lie flue boiler tight and in order, at the higher 
pressures of 15 and 20 lbs. then coining into vogue, 
being very considerable. Tliese boilers were built in two 
ways — one with the wet bottom, as it was called, owing 
to the furnaces having the water under them, and the 
other the dry bottom, in which the water space terminated 
at the sides of each furnace, so that the furnaces were 
altogether open at the hottotn, which required an ash- 
plate to be fitted. This design of boiler answered its 
pui-pose admirably with pressures up to about 30 to 40 
lbs., but towards 1867, owing to still increasing pres- 
sures, the now well-known cylindrical boiler, with internal 
furnaces and return horizontal tubes, came into use, and, 
with numerous varieties of combustion chamber arrange- 
ments, has since become universally adopted in the Mer- 
chant Service, either aa single or double-ended, and often- 
times modified to an oval shape. The qnesLion of super- 
beaters, which in the low-pressure days was so much 
talked of, has passed into oblivion, and owing to the high 
pressure now prevailing is not likely to be revived. 

As regards the placing of the boilers on board ship 
many systems have been adopted. In the early days the 
boilers were placed back to back, with furnaces fired fore 
and aft; later, one set of boilers were placed abaft the 
paddle engines, and another set forward, thus requiring 
two funnels. Another system was to place the boilers on 
each side of the ship, with the backs to the ship's side, so 
that all the furnaces were fired athwartship from one long 
stokehole. Since the introduction of the double-ended 
boilers, however, the general plan of placing them so that 
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the furQEces are fired fore and aft has been adopted, and 
on large vessels this arrangemeat adapts itielf well to the 
numerous bulkhead divisions. 

The heaviest plates used io the shells of irtni boilers 
were those on the Wyoming and WisconBln, which were 1 j 
inches thick, the boilers being each 16^ feet diameter by 23 
feet long, with ten furnaces in each, ail opening to one 
combustion chamber; but owing to improved appliances 
and the high pressure of to-daj, shell plates of 1^ inches 
steel have been used, steel having come into use for marine 
boiler-making since 1876. 

From the introduction, in 186S, of the cylindrical boiler 
now in general use down to the present day, practically 
no change or advancement in its efficiency has been 
effecteil to any degree, the alterations or improvements 
in the details, as instanced in the adoption of the Serve 
tube, and also in design of furnace, which, by being 
coiTugated or ribbed, practically brought the triple- and 
quadruple-expansion engines into use, aa they readily 
allow higher pressures to be carried in the cylindrical 
internal flue boiler, thus avoiding any radical change in 
their design. 

Notwithstanding that water- tube boilers have to a great 
extent been adopted in the Royal Navy on all classes of 
vessels, they have not yet been fitted on any of the Express 
Liners of the Atlantic Ferry, although a trial has been made 
on at least one cai^o vessel Owing to the use of high- 
pressure steam rendering it necessary to pay particuhir 
attention to the feeding and general working of boilers at 
sea, no liner now-a-days ia without evaporators, feed-heaters, 
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atid feed-filtera. By the use of tbese various appliaoces, 
practically pure distilled water ooly is now ased at sea, 
and as this removes one of the great obstacles to aaccessful 
working of water-tube boilers, it only remains for another 
ailvaoce to be made. It is, however, to be hoped that the 
immunity from boiler explosions may be experienced 
in future, aa in the past six decades of the Atlantic 
service, as no explosion has been recorded, although a few 
lives have been lost in minor failures. 

One other section of marine engineering, like the boiler, 
has practically undergone no change since its first use on 
the old side-wheel BritlBh Uueen in 1838 — that is, the 
surface -con denser, the arrangement and design being the 
same to-day, with alight improvements in packing the 
tubes. The condensing water is also circulated by pumps 
now generally of the centrifugfJ type. Up to date no 
attempts have been made, except on very small vessels, to 
utilize the motion of the ship through the water to cause 
the circulation, as was tried in former years. The only 
radical change is tljat, in order to reduce the weights, the 
shells of the condensers are now of either brass or copper, 
the former being most used. 

The introduction of the electric light, electric motors, 
forced draught, and refrigerating engines, has added many 
extraneous machines to the modem engine-room, and in 
the development of these auxiliary engines their construc- 
tion has become a speciality of many firms, with the result 
that they are all of superior make, and do their work most 
satisfactorily, requiring but average care to keep them in 
order at sea. 
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Since tlie advent of the twin screws a great alteration 
has been made in the arrangements of the stern, from that 
prevailing with the single, which is shown on illustration 
(p. 194), and which in still in extensive use, and likely 
to be retained for many years to come owing to its 
simplicity, when but moderate power and speed are 
required. 

The other system is the overlapping propellers, which 
necessitates a screw port, as in the single-acrew arrange- 
ment, but as this opening is no disadvantage, and the 
advantages of the design and the results obtained have 
been satisfactory, it continues to be extensively adopted. 
The arrangement of the after part of the hull, as may be 
seen from the illustration on next page, is so designed 
that it is built with the frame and shell-plating projecting 
outwards in the wate of the shafts, which forms a con- 
venient recess inside the ship for the shafts; it also 
possesses tbe great advantage of allowing the stern-tube to 
be fitted exactly as in the single-screw arrangements, 
which gives a desirable support to tbe shaft and propeller, 
besides keeping everything as far as possible secure from 
danger. 

The designs of the propeller, like those of the boiler, 
have practically undergone but little change during the 
past fifteen years, the system of blades bolted on to the 
propeller boas being now universally adopted for the 
express steamers; the material generally used for the 
blades is manganese bronze, and for the bosses cast-steel 
or cast-iron. Up to the present the largest propellers yet 
made Lave been those on the Untbria and Etrnria; these 
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are 24^ feet diameter, 33i feet pitch, 216 square feet 
surface, and weigh about thirty-nine tons each, each blade 
beiug about seven tons. Of late the number of blades has 
been reduced on tlie twin-screw vessels from four to three, 
which has given a slight improvement. 

When it is remembered that the cost of the mangnneae 
bronze for the propeller blades then averaged about £120 
per ton, some idea of the cost of the machinery of the 
great liners may be formed, the four blades for one of 
these steamers costing £3360, and the boss about another 
£1000, so that the total cost of the propeller alone, fitted 
in place, is but little under £5000. 

One of the numerous requirements necessitated of late 
years in the engine-room, owing to the great advance of 
the steam -pressure, is tlie "Evaporator" as it is termed. 
This is required to make np the supply of fresh water for 
the boilers, and is generally worked by tho passing of 
steam through coils of pipes immersed in sea-water, and so 
boiling it, the steam being coliecteil and passed into the 
boilers with the onlinary feed-water. The other feature 
of special note in connection with the modern machinery 
is the application of forced draught, which is now exten- 
sively adopted.' The two systeras so far tried on the 
Atlantic are the closed stokehole principle, when the'air is 
raised to a pressure in the stokehole by means of fans, and 

I The term furced draught is used wlien artiflcia! lueans are adopted 
tither liy means of etcam-jcts aa on a locomotive, or tiy formii^ a 
liaitiiil vaciiuiii in the funnel, or by fans blowing or forcing air into 
tlie flica. T)ie first record of forced ilraiiglit liy fane ia Unit of the 
fanioua engineer Jolin Ericsson, who fitted it on the steamer Ooraair 
ia 1830, uiul lat«r in the U.S. warahip Frincetou in 1643. 
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allowed to flow direct through the fires, so forcing the 
combustion. This principle haa beeo extensively adopted 
by the various navies, but has been practically found 
wanting in the heavy Express Transatlantic Service. 

The other principle is the one named after Mr. Howdcn, 
and wa-s first introduced to the Atlantic on the steamship 
OMo, followed soon afterwards by the White Star Liner 
Celtic. The results on those vessels were such as to 
induce the fitting of it since on an extensive scale by 
many Atlantic anil other liners, amoogsb them being the 
Paris, where it was fitted in lieu of the closed stokehole 
system, when the new machinery was fitted on board after 
the breakdown. Another system of artiScial draught is 
a combination of several older forms, termed induced 
draught, and is now fitted on several Atlantic Liners, 

In order to show more fully the enormous commercial 
value of improvements in both steamship hulls and 
machinery, it is only necessary to give the following 
particulars, which the author brought forward in his 
inaugural address as President of the Liverpool Engineer- 
ing Society in October 1895, by which the results obtained 
from the consumption of one pound of coal on board ship 
are readily perceived, 

lu 1840 one pound uf coul propelled "578 displacement ton at the 
rate of 8 kuoU, of whiuh '057 ton was earning weight. 

In 1850 one pauud of coal propelled '6 diBplaueniuiit ton at Uia 
rate of 9 knots, of which -IR ton waa earning weijjht. 

In 1860 one pound of coal propelled ~82 displacement ton at the 
rate of 10 knots, at vrhicli '27 Um waa earning weight. 

In 1870 one pound of coal propelleil 1'8 diaplactnient tons at the 
rate of 10 knot*, of which '9 ton was earning weight. 
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In 1880 one pound of coal propelled S'l dieplaoement t> 
rate of 10 knota, of which 1-05 l«na was earning weight. 

In 1890 one pound of coal i>ropelled 3-33 displaoemiint tone at the 
rate of 10 knots, of which 1-93 tons was earning weight. 

In 18Q8 one ponnd of coal propelled 3'5 displacement tons at the 
rate of 10 knots, of which 2'1 tuna wob earning weight. 

Coming to Express Liners, it will only be necessary to 
give iu a tabulated form tlie various particulars of the 
actual performances of typical boats reduced to terms of 
the triple engine, id order to see the increase of machinery 
required for high speed. 
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Although not yet come within the range of actual fact 
on the Atlantic Ferry, it may not be out of place to here 
make mention of what may be one of the great changes 
looming in the near future. This consists in an entirely 
new departure in the design of propelling machinery for 
all classes of vessels, wliich has been brought forward 
under the name of the turbine system ; the first success- 
ful example of this being a small torpedo type of boat 
measuring 100 feet long, by 9 broad, with 1500 indicated 
horse-power, named the Tnrbinia, which appeared at the 
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Naval Review of 1807, and attained a epeed of 34^ knots 
per hour. 

Encour.iged by tlie success of this boat, others have 
been constructed on a larger scale for the British Govern- 
ment, and the inventor, the Hon. C. A. Parsons, now 
proposes the application of the principle to an Atlantic 
Liner, tlie particulars of which, as published in Engineer- 
ing, are, length 600 feet, by 63'3 feet bruail, and 42 feet 
deep, with a displacement of about 18,000 tons, and 
about 2S feet draught of water, aud an estimated speed 
of about 26 knots. 

For a vessel of this size and speed he estimates that 
38,000 indicated horse-power will be required, and that 
the total weight of the turbine machinery and water-tube 
boilers working four small propellers specially designed for 
the high speed of revolution, will be under 2500 tons, 
which will mean an enormous saving on the weights 
prevailing for the type of murine engine now in vogue, 
and it is to be hoped, for the further improvement of 
lai^e ocean-going passenger vessels, that these anticipa- 
tions will be fully realized. 
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CHAPTER XII. 

THE MEN WHO HAVE MADE AND CONDUCT THB 
ATLANTIC FERRY. 

TuRninq now from the general doings of the great 
vessels and lines, it will be interesting to recall the indi- 
viduals whose names have become for ever fixed in the 
pa^es of maritime history, and of whom many have now 
"gone down to rest," Among the first of these was SlR 
Samuel Cunard, the founder of the great line now bear- 
ing his name, who was born in Newfoundland in November 
1787, and was there representing tlie great East India 
Company in Halifax, when he was attracted by the 
advertisement of the English Admiralty for the mail 
service across the Atlantic. Shortly afterwards (in 18^8) 
he came to England, and having received an introduction 
to, he met and consulted with Mr. Robert Napier, of 
Glasgow, who in turn introduced him to Mr. G. Burns and 
Mr. David Mnclver, which resulted in the line being 
founded and the contract signed by the three names, 
Samuel Cunard, George Burns, and David Maclver, and 
continued by the joint firms of Cunard, Burns, and 
Maclver until Sir Samuel's death in London on April 
88th, 18C5. 
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Mr. George Bitrnb, who was associated with Mr. 
Cunard, was bom in the neiglibourhood of Glasgow id 
the year 1795, and in 1813 commeaced business as a 
general merchant with his brother James in Glasgow. 
A few years afterwards he took over a fleet of sailing 
coasting vessels to Liverpool and elsewhere, and com- 
menced with steamers to Belfast in the same year, 1824. 
Following the usual course, steam was substituted on 
the Liverpool line, and a fusion made with Messrs. 
Maclver, of Liverpool. After the founding of the Cunard 
Line, Mr, George Bums resided in Glasgow, looking after 
the interest of the line there, and also the extensive 
coasting trade, and eventually retired from business in 
1860, from which time up to his death he resided at 
Wemyss Bay, on the river Clyde. In May 1880, he waa 
created a baronet, and died the following year on June 
2nd, 1890, aged ninety-five years. 

David MacIver, the other signatory to the contract 
with the Admiralty for cairying the mails, was horn in 
Scotland in 1807, and was brought up in the office of 
the American Consul in Greenock. Together with his 
younger brother Charles he founded the well-known firm 
in Liverpool of D. and C. Maclver, which took charge of 
the Liverpool business of the Cunard Line, together with 
their other services, and was successfully carried on by 
them together until his death in 1845, aged only thirty- 
eight years. 

The other great name which must be associated with 
this splendid enterprise was that of Mb, Robebt Napieb, 
the engineer, who practically rendered the venture a 
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auccfss, as his far-scoing judgment in designing and 
using the best-known systems of marine engineering, 
prevented any breakdown or failures of raacbinery, which 
would liave damaged the reputation and success of the 
line. He was bom at Dumbarton on June 18th 175)1, 
and commenced busmen in Miy 1815, by purchasing a 
small blacksmitlis shop m Glasgow Some years after- 
wards, in 1823 he made his first marine engine for a 
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Clyde steamer, and continued afterwards making numerous 
engines for other boats down to ISSJ*, when be made the 
engines for the Atlantic steamer British Qaeen, and also for 
the first four Cunard steamers, the connection with that 
firm being then formed, Amongst noted vessels engined 
by him was the old three-decker Bnke of Wellington, the 
last of England's wooden walla ; and he also built the 
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second of the English armour-cladB, the Blaok Frinoe, 
which was engined by Penn. He died on June 22nd, 
1876, aged eighty-five. 

Amongst the namea deserving a place on the roll of 
honour connected with the Transatlantic Servico is that 
of Mr, E. K, Collins, tho patriotic American who endea- 
voured in the earlier days of the trade to secure for his 
country a foretnuat place in the great steamship enter- 
prises then just developing. 

Mr. Collins was a native of Truro, Massachusetts, 
where he was bom on August 5th, 1802. He com- 
menced his business career at the age of fifteen, in New 
York City, and after a few years' service as junior, he was 
engaged by a firm of West Indian merchants, and was 
employed as purser — or, as it was then styled, supercargo 
— on board the vessels, where he had occasionjilly some 
exciting adventures with tho numerous pirates then roving 
about those islands. 

Some years afterwards, in 1822, he joined his father 
in the general shipping and commission business, and 
eventually became head of the firm, which he then com- 
menced to develop extensively, first by putting fine full- 
rigged SJiiUng ships on the West Indian and Mexican 
trade from New York ; and later, in 1836, by establishing 
the splendid service of sailing packets between New York 
and Liverpool, known as the Dramatic Line, ou account 
of all the vessels having theatrical names, such as the 
Shakespeare, Oarrick, etc. A noted departure in these 
fine vessels, besides their superior internal fittings, was 
the total abandonment of the fioe-liued vessel having ii 
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sharp rise of floor, and the substitution for it (against the 
opinions of the noted New York sliipVmililers) uf the flat- 
floored form of hull. 
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Like the other owners of the Transatlantic sailing 
liners, Mr. ColHns watched witli keen interest the work- 
ing of the earlier British Atlantic steamers, and having 
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satisfied himself that they would prove rivals to the 
sailers, he endeavoured at an early date, but \vithout 
any auoceas, to iuduce the United States Government to 
assist in promoting a line of American-built and owned 
steamers, so as to be available for naval service. 

His early appreciation of the utility of steamers was 
fully shown by a conversation he h.-ul with some friends 
on board one of his own sailers early in 1S41, when 
seeing the ill-fated President steam past, he declared 
"that he would do his utmost to promote a line of 
steamers to cross to Liverpool in ten days." But ns 
already noteil, owing to the delay of the United States 
Government, it was not until 1847, when the Act waa 
passed by Congress, that he was in a position actually to 
commence the formation of the steamship line bearing 
his name, and which three years afterwards, in 1850, com- 
menced with the Atlantic, Arctic, Baltic, Pacific. 

Upon the withdrawal of the steamers early in 1858, 
he turned his attention to other mattei-s, and died in 
New York in January, 1878. 

Mr. William Inman, the founder of the line which 
bore his name for forty-two years, waa born at Leicester 
on April 6th, 1825, and was son of Mr. Charles Inman (a 
partner in the firm of Pickford and Co., the carriers), who 
having retired from that firm, came to Liverpool. Here hia 
son William completed his education, and eventually became 
a partner in the firm of Richardson Brothers, in conjunc- 
tion with whom he first promoted the steamship service, 
which lie afterwards made so famous. This he success- 
fully conducted until his death, in his fifty-sixth year, 
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at Upton, liis Clieshire residence, on July 3ni, 1881, 
shortly after the launch, and before the advent- of, the 
beautiful City of Rome, the last vessel ordered by 
liiin, 

Mr. Stephen Barker GciOK,the founder of the Quion 
Line, was of American birth, and came to Liverpool, 
about the year 1851, in connection with the steerage 
passenger trade of the Black Star Line of sailing ships, 
whicli he extensively developed. After a short connec- 
tion, as agont, with the Cunard Company for the purpose 
of working up the steerage passenger trafBc, followed by a 
similar connection with the National Line, he founded hia 
own line in 1866, and successfully carried it on until 
shortly before his death. This took place on December 
19th, 1885, in his sixty-sixth year, at Liverpool, where he 
was widely known and respected, having occupied several 
public positions with great credit and ability. 

Mr. Charles MacIver was born in Glasgow in the 
year 1811, and was early connected with his brothers in 
the shipping business, and on the death of his brother 
David he retained the sole management of the Liverpool 
branch of the line, which he conducted very energetically, 
the vescels of the Cunard Line being generally known in 
Liverpool as Maclver's boats. During the early days of 
the volunteer movement he raised a corps .amongst the 
Cunard Line staff in Liverpool, and became colonel of it. 
In 1882 he retired from the line, not being in unistm 
with his co-directors as to the future working of the 
concern, which was then feeling the rivalry of the other 
lines, and died a few years afterwards, in 1885, 
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seventy-four, at Malta, where lie, for some time previously, 
liad been io the habit of spending the winter. 

One of the most prominetit men, known for many years 
aa Sir John Burns, still continues to pilot the Cunard 
Line, but having been raised to the peerage in the 
Diamond Jubilee year, 1807, he is now known as Lord 
Inverclyde of Wemysa Castle. Lord Inverclyde is the 
eldest son of the late Sir George Bums, of Wenayss Bay, 
and was bora in Glasgow in 1829. After going through 
the University of his native city, he entered his father's 
office in Glasgow, and since that time has been directly 
connected with stearastiips. 

TTpon the retirement of his father in 1860 he became 
actively engaged in the Cunard Line, and was appointed 
Oliairman of the Company on its formation in 1880, and 
still rules its destinies. He has also written several papers 
on nautical questions, one of the best known being that on 
" The Adaptation of Merchant Steamers for War Purposes." 

One feature to be noticed is the great and active interest 
which his lordship takes in many of the benevolent 
institutions of the great city on the Clyde, amongst the 
principal being the industrial training ship Empresi, 
formerly H.M.S. Cumberland. 

Sir William Pearoe was born at Chatham, on 
January 8th, 1833, where he was afterwards trained in 
the dockyard, and from there passed to the Clyde and 
became manager of Napier's Yard ; after a few years there 
he moved to Fairfield, and in 1870. after the death of 
John Elder, ho formed the firm of John Elder and Go^ 
aud later in 1878 became the sole partner. 
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After tliia event he launched ink) extensive ventures 
in Gteam navigation, and built the Arizona, Etmria, 
TTmbria, and other noted veaseb before hia death, wliich 
took place in 1889. 

The late Mr. T, H. Ismat, founder and managing director 
of the White Star Line, was born at Maryport in the year 
1837, and came to Liverpool in 1852, as an apprentice 
to a shipping firm, Imrie, Tomlinaon, and Co, After 
visiting South America he joined, as junior partner, in 
18G0, the firm of P. Nelson and Co., and in 186* became 
one of the directors of the National Line, then enjoying 
great prosperity. In 1866 he acquired the business of 
the then famed White Star Line sailing fleet to Australia, 
having previously commenced business on his own account. 

In 1869 he formed the White Star Line of steamers, 
and in 1870 was joined by Mr. Imrie, the son of the 
senior partner of the firm in whose office he served his 
articles. From that time he succeeded in placing his 
line of steamers at the head of the great shipping concerns 
of Great Britain ; and in 1892 he retired from the firm, 
but retained his interest and the position of Chairman 
of the line until bia death, which took place on November 
23, 189!), at his Cheshire residence, Dawpool, soon after the 
coming of the last great liner, the Ooeanio, ordered by him. 
He was also a director of the Royal InEurance Company, 
and of the London and North-Westem Railway Company, 
and served on several Royal Commissions, 

He rendered good service in recommending the excel- 
lent arrangements in 1878, by which the Government 
enabled to directly connect the fastest steamers of all 
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the great lines with the Royal Navy, for service in time of 
war, though they were not acted upon until some years 
later in 1887. In the same year he handed over the 
sum of £20,000, aa a nucleus for a fund for the support 
of aged jind indigent merchant seamen, to coromemorate 
the occurrence of his fiftieth birthday in the Jubilee year 
of her Majesty Queen Victoria, in 1887, 

The late Mr, James Spence was born in the north of 
Ireland in 1829, and received his early training in 
Philadelphia, under his uncle, Mr. Clarke, who wa-s 
one of the partners in the firm of Richardson, Wataoii 
and Co., of that city. This firm then owned an excellent 
line of packet ships, trading between that port and Liver- 
pool, the agents or consignees in the latter port being 
Richardson Brothers, which later on commenced the Itne 
known as the Inman. 

In 1854 Mr. Spence returned to England, and founded 
the firm now known as Richardson, Spence and Co., in 
connection with Thomas Richardson and Co. of New 
York and Philadelphia. In 1872 they became agents and 
managers in Europe for the American Steamship Company, 
better known as the American Line to Philadelphia. 

In 1885 a further extension of the firm took place, in 
the acquisition of the Inman Line, which had been 
absorbed by the International Company of America, and 
baa since been changed to the American Line from 
Southampton. This accession was mainly carried through 
by his partner, Mr. Edmund Taylor, who had been asso- 
ciated with Mr. Spence from the commencement a^ 
manager and partner. 
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After a career of nearly forty years iu Liverpool, during 
which time he won the respect and esteem of all with 
whom he came in contact, he died rather unexpectedly in 
Edinburgh on December 20th, 1893. 

One famous name on the Atlantic Ferry is that of 
Sill Hugh Allan, the founder of the Allan Line, who was 
the second son of a sea-captain, and was bom at Saltcoats, 
Ayrshire, Scotland, in September 1810. He arrived in 
Montreal (then only a small town) in the year 1826, 
where he accepted what work be could got, but eventually 
became a clerk in a shipping bouse, Miller and Edmondson, 
and gradually rose to be partner. Some years afterwards, 
in 1852, he conceived the idea of forming a line of steamers 
to the mother country, and after visiting his native land 
and obtaining the assistance of his brothers in Glasgow 
and Liverpool, he formed the Montreal Ocean Steamship 
Company, which commenced (as noticed on p. 72) in 
1864. Notwithstanding the interruption of the line by 
the vessels having been taken by Qovemmeot during the 
Crimean War, and also several severe losses by shipwreck, 
the undertaking was successful, and Mr. Allan, as he was 
then, found time and capital to devote to other pursuits. 
Through his influence and ability he founded flourishing 
companies, both banking, railway, telegraph, steamship and 
others, and out of his private means provided Montreal 
(hie adopted city) with public buildings of great interest 
and utility. 

After a long and in every way usefid career. Sir Hugh 
died in Edinburgh in 1884, when on a visit to the old 
country. 
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Amongst other prominent men known in recent years 
on the Atlantic Forry ia Mr, Clkment A Griscom, the 
President of the American Line, or, to use its official 
title, the International Navigation Company of New 
Jersey, U. S. A. 

Mr. Griscom was born in the Quaker City, Philadelphia, 
on March 15th, 1841, and after receiving his education in 
the High School and the Academy of the S(x;iety of 
Friends, he entered the office of the well-known Phila- 
delphia shipping firm, Peter Wright and Sons. 

In 1863 he was admitted a partner, and then turned his 
attention to steamships, at the same time studying Naval 
Architecture, and was later on elected to be the first 
President of the American Society of Naval Architects 
and Marine Engineers. 

In 1871 Mr. Griscom was appointed Vice-President of 
the International Navigation Company, upon its establish- 
ment, and in 1881 he succeeded Mr. James A. Wright as 
President Since that date the Company has extended 
its operations on a wide scale, anii succeeded in floating 
the Stars and Stripes once more on many fine Atlantic 
Liners, and in addition he has gained for liis line a 
controlling influence in the Red Star Line between 
Antwerp and New York, and the American line from 
Li"?rpool. 

tike most successful business men, Mr. Griacom has 

l turned his attention to other commercial pursuits, and is a 

5ctor of the Pennsylvania Railroad Company, the Bank of 

ETorth America, and other insurance and industrial concerns; 

mongst the latter being the National Transit Feti-oleum 
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Company, which owns immense pipe lines and storage 
tanks. 

Sir Edward James Hahland, Bart., ibimder of the 
great shipbuilding and engineering firm at Belfast, was a 
native of Scarborough, where he was bom in 1831. After 
spending a few years at college in Edinburgh, he was 
apprenticed in 1846 to the firm of Robert Stephenson 
and Co., Newcastle-on-Tyne, who were extensive builders 
of locomotives, and also marine and land engines. Upon 
the completion of his articles, he entered the drawing 
ofBco of J. and G. Thomson, Glasgow, where he was 
engaged until 1853, when he took over the management 
of a shipbuilding yard in NewcasLlc-on-Tyne, belonging to 
Messrs. Toward. After being there for a short time, he 
was offered a similar post in the Belfast shipyard, then 
owned by Robert Hicksoa and Co., which he accepted 
towards the end of 1854. 

In the year 1858 the owner retired, and he became 
proprietor of the concern himself, and built his first 
vessel, the steamship Venetian, for Bibby, of Liverpool, 
which he launched early in 1859. In 1S60, Mr. Wolff 
joined the firm, which has since achieved world-wide 
fame. 

In 1885 Sir Edward Harland was elected Mayor of 
Belfast, and had been previously for some years Chairman 
of the Harbour Board, and was created a baronet of the 
United Kingdom in the year 1885. Some time afterwards, 
in 1889, he was elected Member of Parliament for one of 
the divisions of the city, which he retained together with 
his active interest in the firm until his rather suddeu 
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death, which took place at his Irish resideiice, Glenfarn 
HaH, Euniskillen, on December 24th, 1895. 

The extensive business is now carried on as a private 
limited company by Messrs. Wol£F, Wilson, and Pirrie ; the 
two latter of whom were amongst the first pupils trained 
by the firm. 

The Right Hon. W. J. Pirrie is one of those who 
became prominent in this great traffic owing to his 
association with the White Star and otlier fleets which 
Harland and Wolff have so extensively built of late years. 
He was born in Quebec, in 1847, of Belfast p:»rents, 
and has been all his life associated with that city, where 
he was educated at the Royal Academical Institution, and 
was afterwards apprenticed to Harland aod Wolff in 1862. 
Upon completion of his articles he was appointeil to the 
important positiou of Chief Draughtsman, and in that post 
waa associated with Mr. Edward Harlaud in designing the 
first Oceanic, during which period the author as a pupil 
had the pleasure of acting under them. 

Later on, in 1874, when the senior partners entered into 
public life, Mr. Pirrie was taken into partnership (together 
with Mr. Walter H. Wilson), and since tlieo the firm has 
risen to still greater prominence. 

Id 1896 he was elected Lord Mayor of Belfast, and after 

two brilliant years of office, he retired in order to pay 

closer attentiou to the business of his firm. In 1807 he 

waa appointed a Privy Councillor of Ireland. 

L Turning to the Continent, mention must be made of the 

I founder of the North German Lloyds Line, Herr Meier. 

L A native of Bremen, he spent the early portion of liis 



4 



214 THE ATLANTIC FERItT. [CHAP. SlI. 

life there, and was educated at Stuttgart, and in 1826 
entered the office of his late father's firm, H. H. Meier and 
Co. of Bremen. After being there some yeara he became 
manager of ihe Boston (U.S.A.) house, and returned 
to Bremen some yeara later. In 1856 he turned bis 
attention to the idea of forming a line of steamers to 
America, and in 1857 commenced the present service. 
The great success of the line and his own distinguished 
abilities soon placed Herr Meier in the foremost position, 
and as a member of the Reichstag he was able to render 
great public service, not only to his native city, but also to 
bis country at large, until his death, which took place at 
Bremen on November 17th, 1898. 

Mr. James R. Thomson, the former managing director 
of the great Clydebank establishment, was bom in Qlasgow 
in the year 18+4, and received hia training in the shipyard 
of his father and uncle, James and George Thomson, then 
situated between Glasgow and Go van. 

He joined the firm as paitner in the year 1868, and 
continued to guide its courso in the same satisfactory way 
as his predecessors, assisted by hia brother, Mr. George P. 
Thomson, until September 1899, when the firm was pur- 
chased by John Brown and Co., Sheffield, and the title of 
the works changed to that of the buyers. 

Amongst the notable merchant vessels h\iilt by them 
may be mentioned the Bassia and Servia for the 
Cunard Line ; the high-speed America for the National 
Line ; the City of New York and City of Paris for the 
Inman Line; and the Friesland for the Red Stai' Line of 
Antwerp. 
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X^clba to the West Com! <i Ametin, In 1868 be 
baane nfe ovacr of tbe FabfieU Shipbuilding Tan), 
fbiDpi^ tbe Gib to J«bn Elder a&d Co^, under which 
■tfle it tanaed twt wme dwo wBO-knooa vesfeU. He 
died in London in 1869, at tbe earij >ge of rorty-Sve, 
leaving s laige ibrtnne to bis widov, who geoeroody 
api^ed it to promote tbe science of n&Ta] architecture and 
eDgineering, to which her hosband per^nall; coatnbuted 
BO much. 

Amongst tbe nameroos Clyde eo^eers who occupied 
a distingnished position mast be mentioned the late 
BIr. Alexander C. Kirk, LL.D., to whom belonged tbe 
honour of having made the now universally adopted triple- 
expansion engine a success. 

Mr. Kirk was a native of Forfarshire, and waa bom in 
1830. He received his technical training at the works 
of Robert Napier, Afterwards he entered the service of 
Youug, Meldrum, and Binny in their paraffin oil works, 
and when there had his attention turned to tlie want of 
an effective means to rriiiintain alow temperature through- 
out the summer mouths, which was required to extract 
the solid parafliu. 

After careful study and experimenting, he eventually 
succeeded in producing the first successful refrigerating 
machine, which was later ou developed by Bell, Coleman, 
and otliors. 

In IH70 John RUler and Co. appointed him manager of 
thtjir etigiueering works, from which time he was directly 
couiioctod witii marine engineering. In 1874 he designed 
iiiul hud built the tirst large triple-expandon engines for 
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the sleamsliip FropontiB, but owing to the failure of the 
boilera they were not auccessful. 

Some jeara later, owing to the great improvements 
made in the manufacture of the ordinary marine boilers, 
which enabled higlier pressures to he carried, he again 
turned hia attention to the triple-expansion system, and 
in 18S1 produced the steamship Aberdeen, which was a 
complete success, and was soon followed by others; so 
that, although triple engines had been previously made by 
the Ouaebum Engine Works, and the system was also used 
by Perkins, it is to Dr. Kirk that the credit must be given 
of being the first to make them a practical success. In 1877 
he joined the firm of R. Napier and Sons, Glasgow, as senior 
partner, which he occupied until his death, which took place 
rather suddenly in Glasgow on October 5th, 1892. 

Another eminent name directly connected with the 
Atlantic Ferry was that of M.r. David Tod, the principal 
partner of Tod and MacGregor, formerly famous ship- 
builders and engineers of Glasgow. As already noted, it was 
Mr. Tod who induced Mr. Inman when forming his line of 
steamers to adopt the screw-propeller and iron hulls, the 
latter of which he was the first to commence building as 
a regular business, 

Mr. Tod was horn at Scone, Perthshire, and served his 
apprenticeship to a country wheelwright, and subsequently 
entered the workshop of Mr. David Napier, which turned 
hia attention to the steamship trade. 

He was engineer on board the Sob Roy, the first steamer 
to cross the Channel to Belfast in 1818, and afterwards on 
. other larger vessels. 
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After tlie regular commeacement of the iron shipbuild- 
ing, the firm built many noted screw-a team era for the 
P. and 0., and other lines, but more especially the Inniau, 
for whom they hnilt almost all the steamers, including the 
first City of Paris, City of BrDaaels, and the handsome CSty 
of Eichmond, the latter being the last ; and it is remai'kablo 
that as their shops were constructed to build the hori- 
zontal trunk engines which the line favoured, it was 
necessary, owing to want of height, to huilil the vortical 
engine for this vessel horizontally in their erectiog- 
shop. 

After twenty-five years of successful working, Mr. Tod 
died at his residence at Partick, Glasgow, on the 24th 
January, 1859. 

Other prominent names now known on the Atlantic 
Ferry are those of Mr. Walter Glynn of Liverpool, the 
Chairman of the Lcylaud Line, and Manager in Great 
Britain of the Chesapeake Line; Mr. Alfred L, Jones 
of Liverpool, the leading light of the Bristol services of 
the Dominion Line to Boston and Canada, also of the 
extensive S3rvices of Elder, Dempster and Co.; and Mr. 
Baker of America, the moving spirit in the Atlantic 
Transport Line of London; also Mr. Henry Wilding, the 
Southampton Manager of the American Line. 

Of the superintending engineers who are responsible 
for the machinery of ttiese great vessels, it is interesting 
to note that the first gentleman to occupy this important 
post in any of the regular lines was Mr. Robert Thomson, 
who was engineer to the Cunard Line under the rigivtt 
of Messrs. D. and C Maclver from the commencement, 
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until his death in October 1871. Mr. Thomson was born 
at Partick, Glasgow, in 1811, and served hia apprenticeship 
with a firm of millwrights and engineers named Graham, 
Wellington and Co. Afterwards he commenced his sea 
service on one of the early steamers, named the Commo- 
dore, trtniing between Glasgow and Liverpool, from which 
he joined the Ounard Line. On hia death, in 1871, he 
was succeeded by his a-ssistant, Mr. Logan, who occupied 
the position until hia death in 18S5. Mr. Logan was 
succeeded by the present superintendent engineer, Mr. 
James Bain, who was appointed to the post from Lloyd's 
Registry, in which service he was engaged as engineer 
surveyor. Hia earlier training was received at Glasgow, 
where lie was apprenticed to R Napier and Co., from 
whence he joined the Cunard Company as sea-going 
engineer. Afterwnrda, in 1872, he joined the White Star 
Line, then bringing forward its new style of boat?, in 
which he sailed as chief engineer until appointed to Lloyil'g 
in 1875. 

The former well-known superintendent engineer of the 
Allan Line, Mr, William Wallace, ia a native of Greenock, 
where he received his training in the shops of the Cale- 
donian Railway and Messrs. Caird. On completion of his 
apprenticeship he entered the shops of Tulloch and 
Denny of Dumbarton, and afterwards came to Liverpool 
to look after the engine department of the line some 
years after its commencement. 

The other great line, the White Star, has its engineer- 
ing department under the 3U[>erintendence of Mr. S. 
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Gordon Horsburgh, who has occupied the post almost 
since its creation. He is a native of Dundee, and was 
apprenticed in the engineering works of J. and G. Thomson 
of Clydebank, Glasgow, after leaving which he served as 
sea-going engineer in the service of Messrs. Bibby of 
Liverpool, and was from that line appointed to his present 
position in 1871. Since joining tbia service be has been 
moat auccessfu! in helping to sustain the splendid reputation 
of the line, and by so discharging his onerous duties as to 
deserve the confidence aud esteem of every one coming in 
contact with him. 

Another of the superintending engineers who have been 
distinguished on the Atlantic Ferry is Mr. William 
Glover, who served his apprenticeship in a millwright 
firm in Dumfries- shire, and in 1844 entered Bury, Ourtia 
and Kennedy's then well known engineering establishment 
in Liverpool, where he was employed on the building of 
the machinery of several noted vessels of the period, 
amongst them being the Sarah Sands. When this vessel 
was ready, he served in her aa sea-going engineer for a 
period of seven years, and afterwards took charge of a 
noted pad die -steamer named the Pacific, which traded for 
a time between Sydney and Melbourne, and was later put 
on the line trading from Galway to Halifax and Boston. 
When on this trade, in 1858, he was appointed to super- 
intend the construction of the machinery of the vessels 
building at Jarrow and Hull for the Galway Line, and 
remained as superintendent engineer of that line until it 
was abandoned. 
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Iq 1866 he cominenced his present private practice as 

consulting engineer in Liveipool, and since then has 

designed and superintended the working of many fine 

steamers for such well-known firms as Overend and 

Guerney, Bates, Flinn, Main and Montgomery, and 
others. 







EARLIER EVEN'JS. 

Before turoing to a general review of the varioua in- 
teiesting incidents of the great Atlantic trade during 
the last sixty years, it will be interesting to give one of 
the earliest newspaper notices of steamboats, wliich was 
published in the Agrimdlurat Magazine for November 
1803, and ia now in the author's possession, 

"An Account of Mr, Syrtiington's New Skam-Buai. — 
Several attempts have been made to apply the force 
of steam to the purpose of propelling boats in canals, 
and there seema to bo no reason to tliink the under- 
taking by any means liable to insuperable difficulties. 
Mr. Symington appears already to have had considerable 
success, and the method that he has employed for making 
a connection between the piston and the water-wheel ia 
attended with many advantages. 

" By placing the cylinder nearly in a horizontal position, 
he avoids the introduction of a beam, which has always 
been a troublesome and expensive part of the common 
steam-engines ; the piston ia supported in its position by 
friction- wheels, and communicates by means of a joint 
with a crank, connected with a wheel, which gives the 
water-wheel, by means of its teeth, a motion somewhat 
slower than its own ; the water-wheel serving also aa a 
fly. The steam-engine differs but little with respect to 
the condensation of the steam, from those of Boulton and 
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Watt now in general use ; there is an apparatus for open- 
ing and abutting the cocks at pleasure, in order to reverse 
the motion of the boat whenever it may be necessary. 
The water-wheel is situated in a cavity near the stem, 
and in the middle of the breadth of the boat, so tliat it 
becomes necessary to have two rudders, one on each side, 
connected together by rods, whicli are moved by a winch 
near the head of the boat, so that the person wlio attends 
the engine may also steer. It has been found most 
advantageous to have a very small number of Buftt-boards 
in the water-wheel. 

" Another material part of the invention consists in the 
arrangement of stampers, at the bead of the boat, for 
the purpose of breaking the ice on canals, an operation 
which is often attended with great labour and expense. 
These stampers are raised in succession by means of levers, 
of which the ends are depressed by the pins of wheels, 
tui'ueil by an axis communicating with the water-wheel. 

" Mr. Symington calculates that a boat capable of doing 
the work of twelve horses may be built for eight or nine 
hundred pounds. Au engine of the kind has been actually 
constructed at the expense of the proprietors of the Forth 
and Clyde Navigation, and under the patronage of the 
Governor, Lord Dundas : it was tried in December (1801), 
and it drew three vessels, of from 60 to 70 tons burden, at 
the usual rate of two miles and a half an hour. Mr. 
Symington is at present (July 1802) employed in attempt- 
ing still further improvements, and when be has completed 
Ilia invention it may, perhaps, ultimately become pro- 
ductive of very extensive utihty. 

-W. 

" Octoier 18, 1803." 

This is interesting as being one of the first notices of 
steam-boats. 

In former days, owing to the want of telegraphic com- 
uumicatiou, great interest was aroused in any overdue 
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steamer when tlie delay extended into days, not as at 
present, when a few lioura behind time causes wonder- 
ment This was exemplified in the case of one of the old 
Collins Line steamers, the Atlantic, which did not arrive in 
New York to time. The suspense there became very great, 
and it waa not for some weeks that the news was brought 
by the Cunard Liner A&ioa, that the Atltuitic had experi- 
enced a similar accident (the breaking of the shaft) to 
that which the Cunard Niagara had met with a year 
previously. The sensation which the joyful announcement 
of the vessel's safety created was immense, for as soon as 
the guns announcing the arrival of the Africa were heard, 
people rushed to the Battery (the first spot from which 
communication with the vessel could in those days be 
obtained), also to the wharfs of the line, eagerly inquiring 
if the Atlantic had been heard of. " What can it mean, 
what is the object of this uncommon firing?" was the 
inquiry on every side, and the response was, "The 
Atlantic is safe; she has put into Cork with a broken 
shaft." 

The excitement which the account of the safety of the 
Atlantic created in New York, and especially in the lower 
part of the city, was so great, that when the guns of the 
Africa were heard, numbers living on the north side of the 
city hurried to the docks in the neighbourhood of the 
North River, and eagerly sought for any information con- 
cerning this favourite vesseL From the wharf the excite- 
ment was carried to all parts of the city. " The Atlantic 
is safe" was announced from the stages of the different 
theatres. The performauces were temporarily suspended 
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in those places of amusement by the cheering which 
ensued : and out of doors the welcome intelligence was 
passed from person to person, that " the Atlantic is safe," 
until every one in the city was acquainted with the 
gratifying intelligence. It is withiu the limits of truth 
and fact, when it is said that every man, woman, and child 
in New York went to bed that night with a " thank God " 
on their lips that the Atlantic was safe. 

Although steamers had been in vogue for nearly twenty 
years previous to the year 1851, it was not until that year 
that any official notice was given to the want of reliable 
safety-valves on the boilers, consequently from time to 
time serious boiler explosions took place. 

In that year, however, after a large number of accidents. 
Parliament enacted a law reading — 

" Aft,cr March 2l8t, 1852, it e/ia/l not be lawful for any 
steam-boat of which surveys arc required to go to sea, or to 
steain vpon the rivers of the United Kingdom, without having 
a safety-valve upon each boiler free from the care of the 
engineer, aiid out of his control and interference, and such 
safety-valve shall be decmrd to be a necessary part of the 
mackhm-y upon the sii^eiency of which a surveyor is to 
report." 

The effect of this regulation was to bring about a marked 
decrease in boiler explosions on board British ships, but 
it was not for some years that any action was taken by 
the United States authorities, and hence many terrible 
explosions occurred, especially oa the competing steamers 
ou the great rivers of America. 

One year later, in 1852, another important factor con- 
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ducing to the gi'eater safety of all moving vessels was 
enacted by tlie British authorities, in the shape of an order 
for carrying of liglits at night, the nature of which was 
distinctly laid down. This consisted in carrying the now 
well-known white mast-head light, and the red and green 
lights for each side, the former (red) being for the port oi- left 
side of the vessel, and the latter (green) being for the star- 
board or right-hand side of the vessel, when looking forward. 
This system Lad been used some time previously by the 
City of Dublin Steam-packet Company, whose superintend- 
ing engineer had devised it, and it has been adopted by all 
nations ; and altbongh collisions have unfortunately not 
ceased to occur, it can be safely stated that were it not for 
those lights, it would be almost impossible now-a-days to 
carry on the gi'cat ocean shipping trade as it is. 

About the time these lights were being gradually 
brought into use, an amusing event is reported to have 
taken place on the Clyde on board one of the tug-boats 
in use there. This little craft had been some time away 
trading about the Western Highlands, and when returning 
home the captain was carefully picking hia way up the 
river in the dark, when suddenly he saw before him tlie 
red and green lights of an approaching vessel, and he at 
once called out to the engine-driver, " Back her, stop her, 
Jock, we are into tho 'pothecaries' shop at Gourock." 

Another useful but apparently trifling means of avoiding 
collisions, was introduced on steamers after the loss of the 
Collins Liner Arctic, in the shape of the now well- 
known fog-liorn or steam- whistle. The adoption of this 
valuable adjunct was brought about by extensive corro- 
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spondenco in the papers of the day, anil it is reniai'kable 
that this useful contrivance was never patented, but was 
made by a rural mechanic in 1832, named Adrian 
Stephens, working at Dowlais, South Wales, to give tliQ 
alarm when the water fell short in the boilers. 

This contrivance was seen by a sharp workman belong- 
ing to Manchester, who was erecting shafting in the 
Dowlais Mills.and on his return home he brought it before 
the superintendent of the Liverpool and Manchester Rail- 
way, who at once fitted it to all his locomotives. 

Looking back from this distance of time, it scarcely 
seems possible that up to the year 1852 iron as a 
constructive material for vessels was practically tabooed 
by the British Admiralty, and the disputed question of 
which was better, wood or iron, was often raised. In that 
year, however, the Admiralty prohibition of the use of iron 
for mail contract steamers was practically abandoned. 

Almost before tJio contest about wood or iron for ship- 
building was decided, another important one presented 
itself as to whether the padtlle- or screw-steamer was the 
better, for in those days, 1851 and 1852, the screw-pro- 
peller for ocean-going craft was only just beginning to be 
used. This arose, no doubt, through the satisfactory per- 
formances of the veteran Great Britain, and also through 
the coming of the Imnan iron screws, as they were then 
called. The passages across the Atlantic Ocean of both 
these vessels and the wooden Cunard paddle-wheelers 
were keenly watched and discussed, and in April 1852 a 
favourable opportunity for comparison offered itself. 

The InmaD City of Kaaoheiter, having left Liverpool 
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twelve hours before the Cunard Niagara, delivered her 
letters in Fliiladelphia on the same day as the lSiAgaTa.'t 
mails, which were sent from Boston by railway. On the 
homeward passage, the City of ManclieBter brought three 
days' later Philadelpliia newspapers and letters than the 
Niagara, and catered the Mersey exactly three days after 
iiei\ The passages, both outwards and homewards, were, as 
nearly as possible, at the same rate of speed; if anything, 
in favour of the City of Manchester. The City of Man- 
chester had llOOtonaof cargo, weight and measurement, on 
board on her arrival at Philadelphia; and Iiad 1200 tons 
weight of cargo on board on her arrival at Liverpool, the 
Niagara coming homo in ballast. According to Govern- 
ment returns, the Niagara was a pad die -steamer of 1850 
tons builder's measurement, 1008 tons register, and 750 
horse-power. The City of Manchester was a screw-steamer 
of 2125 tons builder's measurement, 1309 tons register, 
and 350 horse-power. As an instance of the passage of 
the two classes of steamers, the following tables are 
examples : — 

Paddle-Wheel vemu Screw Ste4mehs. 

As evi-.n soiling shipa, under favourable circumetanctB, may, once 
ill a time, equal the spei'd of tlie beat ocean Bteamei'B, so iit it quitu 
poaaible for any large-sized screw, of even small engine-power, to do 
ainioat as much once in the twelve months ; but " an opportunity for 
compariHon has offered on other voyages (besides the one noted above} 
between screw- and paddle-steamers, both to the eastward and west- 
ward," a% the following Btatenient of the paaaajjua of the Cunard 
steamers and the Liverpool and Philadelphia tcvenv very plaiuly 
llhiBtratea : — 
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PASSAGES TO THE WESTWARD. 



City of Gh>3-j<m- . 

Ah\rH .... 

Oily of Ghisginr . 
Eurcipa. . . . 
CitT/ of Qlnsgotc . 

Oit^ 'of Qlatfjmo '. 

Oity of Manchtatfr 
Europa, . . . 
City of Qtmgoie . 

Oily of Maneht-ahr 

Oily ^ bUtayuw . 
Niagara. . . . 
Oily of MiitwAmlrr 

City of PUtAitryh 
Ninpira. . . . 

City of Muniili'-fU,- 

City 'of aUugm' '. 
CiuiauB .... 
Oily of Mnnehfjdrr 
Abm 



Pliiladelp)i)« 

New York 

Philadelpliia 

Philadelphifl 
New York 
PhiUdelphia 
New York 
Philadelphia. 
Boston . . 
-Philadelphi 
New York 
Philadelphi 
New York 
Fliilodelphi 
New York 



June SI 

July 26 

July 26 

Aug. 13 

Aug. IB 

8ept. 17 

Stpt. 13 



Philndelphia. 

Bostoa . . 

Philadelphia. 

New York . 

PhilaJelphia. 

New York . 
Phikdelnhio. 
New York . . 

Philadelphif 
New York 



Nov. 5 

Nov. 8 

Nov. 29 

Nov. 89 

Dec 10 

Dec. C 

Dee. 31 



16M. 

Jan. : 
1850. 



April S3 

July 7 

July 2 

Aug. 13 

Aug. 5 

Aug. 30 

Aug. 2H 

Out. 3 

Sept. 34 

Oct, 88 



ISfil. 
Dec. 23 

ItUJi. 
Feb. 9 
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PASSAGES FROM THE WESTWARD. 



Vessel's Namo. 




City of Glasgow . . 
Niagara .... 
City of Glasijow . . 

Europa 

City of Glasijow . . 
Niagara .... 
City of Glcmjow . . 

Africa 

City of Mancheder . 
Africa . . . . . 
City of Glaii(j&n) . . 

Asia 

City of Manchester . 

Africa 

City of Pittshnrgh . 
America . . . . 
City of Glasgo^o . . 
Niagara . . . . 
City of Maiicheiiter . 
Africa 

City of Glasgow . . 
Canada . . » . . 
City of Manchester . 

Canada 

City of Glasgow . . 
Cambria . . . . 
City of Manchester . 
Niagara . . . . 



Philadelphia. 
Boston . . . 
Philadelphia. 
Boston . . . 
Philadelphia. 
Boston. . . 
Philadelphia. 
New York . 
Philadelphia. 
New York . 
Philadelphia. 
New York . 
Philadelphia. 
New York . 
Philadelphia. 
Boston. . . 
Philadelphia. 
New York . 
Philadelphia. 
New York . 

Philadelphia. 
Boston . . . 
Philadelphia. 
New York . 
Philadelphia. 
Boston. . . 
Philadelphia. 
Boston . . . 



Date of 
Bailing. 



1851. 

Jan. 16 

Jan. 15 

Mar. 15 

Mar. 12 

May 15 

May 14 

July 17 

July 16 

Aug. 28 

Aug. 27 

Sept. 11 

Sept. 10 

Oct. 9 

Oct. 8 

Oct. 27 

Oct. 29 
Nov. 
Nov. 
Dec. 
Dec. 

1852. 

Jan. 8 

Jan. 7 

Feb. 24 

Feb. 25 

Mar. 4 

Mar. 3 
April 1 

Mar. 31 



Date of 
■ Arrival. 


1851. 


Jan. 


30 


Jan. 


27 


Mar. 


31 


Mar. 


23 


May 

May 

Aug. 

July 

Sept. 

Sept. 

Oct. 


31 

25 

1 

26 

14 

6 

1 


Sept. 
Oct. 


21 
23 


Oct. 


19 


Nov. 


16 


Nov. 


9 


Nov. 


23 


Nov. 


18 


Dec. 


20 


Dec. 


14 


1852. 1 


Jan. 


23 


Jan. 


18 


Mar. 


12 


Mar. 


8 


Mar. 


23 


Mar. 


16 


April 
April 

1 


16 
13 



Pasflase 
abouC 



D. H. 

13 16 
12 
15 12 
11 
15 18 
10 12 

14 18 



10 
17 
10 
20 



5 
6 
6 




10 19 

14 3 

10 9 
19 12 

11 5 
17 1 

12 12 

16 6 
11 2 

15 

10 16 

17 

11 17 

18 18 

12 17 
15 6 

13 4 
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In the early period of Atlantic steam navigation some 
sad and memorable catastrophes took place, which have left 
terrible records of the havoc aod destruction caused by 
the two great dangers of the deep, namely collision and 
fire, the latter of which has, in these days of steel, been 
almost done away with, except on cargo vessels. 

Of the former danger the most terrible example in the 
days of the wooden steamers was the sinkiug of the 
Collins Liner Arctio, in September 1S54, already briefly 
alluded to, which is graphically described by the Com- 
mander in the following letter to the unfortunate owner, 
E. K. Collins :— 

" Deak Sm, 

" It has become my moat painful duty to inform 
you of the loss of tiie steamship Arctic under my command. 
With many valuable lives, I fear among whom must be 
included your own wife, daugliter, and son, with whom I 
took a last leave the moment the ship was going down, 
without myself expecting to see the light of another day 
to give you an account of the heartreiidiug scene. The 
Arotio sailed from Liverpool, Wednesday, Sept, 20, at 11 
a.m., with 233 passengers and uhout 150 ia the crew. 
Nothing of special note occurred during the passage, until 
Wednesday, 27th, when at noon we were on the Banks, 
in lat. 46° ia', and long, 25° 00' W., steering west per 
compass. The weather had been foggy during the day, 
and generally a distance of half to three-quarters of a 
mile could be seen, but at iutervals of a few minutes a 
very dense fog followed, by being sufliciontly clear to see 
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two miles. At noon I left the deck for the purpose 
of working out the position of the ship. In about fifteen 
minutes I heard a cry of hard starboard from the officer 
of the deck, I rushed on deck and had just got out when 
I heard a crash forward. At the same moment saw a 
steamer under the starboard bow, and the next moment 
she struck against our guards and passed astern of us. 
The bows of the strange vessel seemed to be literally cut 
or crushed off for about ten feet, and seeing that she 
must instantly sink in a few minutes, and taking a hasty 
glance of our own ship, and believing we were compara- 
tively uninjured, my first impulse was to endeavour to 
save the lives of those on board the sinking vessel. The 
boats were cleared, and the first officer and sis men left 
with one boat, when it was found our own ship was 
leaking fearfully. The engines were set to work, bilge 
injections put on, steam-pumps and the four deck-pumps 
worked by passengers and crew, and the ship lieaded for 
land, which I judged to be about fifty miles distant. 
Being compelled to leave my boat with the first officer 
and crew to take care of themselves, several ineffectual 
attempts were made to clieck the leak by getting sails 
over the bow ; and, finding the leak gaining on us 
very fast, notwithstanding all our powerful means of 
keeping her free, I resolved to get the boats rea<ly, and as 
many ladies and children placed in them as possible, but, 
no sooner had the attempt been made, than t)je firemen 
and others rushed into them in spite of all opposition. 
Seeing this state of things I ordered the boats to be 
veered astern by ropes to be kept in readiness until order 
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could be somewhat restored, when, to my dismay, I 
them cut the rope in the boat, and soon disappear astern 
ia the fog. Another boat was broken down by persona 
rushing into her while hanging at the davits, and many 
were precipitated into the sea and drowned. This occurred 
while I had been engaged in getting the starboard giiai-d- 
boat ready, and placed the second officer in charge of her, 
when the same fearful sceno as with the first boat was 
being enacted, men leapinjj from the top of the rail down 
twenty feet, crushing and maiming those who were in the 
boat I ihen gave orders to the second officer to let go 
and row after th.e ship, keeping under or near the stem 
to be ready to take on board women and children as soon 
as the fires were out and the engines stopped. My atten- 
tion was then directed to the other quarter-boat, which I 
found broken down, but hanging by one tackle; a rush 
was made for her also, and some dozen or fifteen got in 
and cut the tackle, and were soon out of sight. In the 
meantime I found that not a seaman was left, on board, 
or carpenter, and without any tools to assist in building a 
raft, as our only hope, and the only officer left was Mr. 
Doran, the third officer, who nided me with the assistance 
of many of the passengers, who deserve great praise for 
their coolness and energy in doing all in their power up to 
the very last moment before the ship sank from under ns, 
The chief-engineer, with a part of his assistants, had taken 
our smallest deck-boat, and before the ship went down 
p\illed away, with about fifteen persons. We had succeeded 
in getting the fore- and main-yards, main-topsail, and two 
topgallant yaixls overboard, and such other small spara 
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and materials as we could collect, when I waa fully con- 
vinced that the ship must go down in a very short time, 
and not a moment was to be lost in getting the spara 
Iftshed together to form a raft. To do this it became 
necessary to get the lifeboat, ' onr oidy remainiug boat,' 
into the water. This being accomplished, I gave Mr , 
Doran charge of the boat, taking care to keep the oars on 
board, to prevent them from leaving the ship, hoping still 
to get the most of the women and children in this boat at 
last. They had made considerable progress in Becuring 
the spars together, when an alarm was given that the ship 
was sinking; and the boat shoved off without oars or 
anything to help themselves with, and when the ship sunk 
the boat had got clear, probably an eighth of a Eoile to 
leeward. In an instant, about a quarter to five p.m. , the 
ship went down, carrying every soul on board with her. 
I soon found myself on the surface, after a brief struggliog 
with my own helpless child in my arms, when I i^ain 
found myself impelled downwards to a great depth, and 
before I reached the surface a second time, had nearly 
perished and lost the hold of my child. As I struggled 
to the surface of the water, a moat awful and heart- 
rending Hcene presented itself to my view; over two 
hundred men, women, and children struggling together 
amidst pieces of wreck of every kind, calling on each 
other for help, and imploring Almighty God to help them. 
Such an appalUng scene may God preserve me from wit- 
nessing again. I was in the act of trying to save my 
child when a portion of the paddle-box came rushing up 
edgewise, just grazing my head, and falling its wholp 
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weight upon the head of ray darling child. In another 
moment I beheld liim lying lifeless in the water, I 
succeeded in getting on to the top of the paddle-box, in 
company with eleven others. One, however, soon left, for 
another piece of the wreck, fitidJng that it could not 
support BO many. Others remained till they were one by 
one released by death. We stood in water at a tempera- 
ture of 45° up to our knees, and frequently the sea broke 
entirely over us. We aoon seemed to separate from our 
friends on other parts of the wreck, and passed the dreary 
night, each one of us expecting every hour would be our 
last. At last the wished-for morning came, dreary and 
cold, with a dense fog, not a living soul to be seen but 
our own party, seven being now left. In the course of 
the morning we saw some water-casks and other things 
belonging to our ship, but nothing that we could get 
could afford us any relief. Our raft was steailily settling, 
as it absorbed more and more water. About noon, Mr. S. 
M. Woodruff, of New York, was relieved by death. All 
the others now began to suffer very severely for the want 
of water, except Mr. George F. A. Allen and myself. In 
that respect we were very much favoured, although we 
had not a drop on the raft. The day continued foggy, 
except just at noon, ' as near as we could judge.' We had 
a clear horizon for about half-an-hour, and nothing could 
be seen but water and sky. Night came on thick and 
dreary, with our minds made up that neither of us would 
live to see the light of another day, and very soon three 
more of our suffering party were relieved by death, leaving 
Mr. Allen, a young German, and myself. Feeling myself 
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getting eiihauBted, 1 now sat donn for the first time, about 
eight o'clock in the evening, on a trunk which providenti- 
ally had been found on the wreck. In this way I slept a 
little throuijh the night, and became soroenbnt refi-eshed. 
About an hour before daylight, now Friday, 29th, we saw 
a vessel's light near to ua, and we all three of us exerted 
ourselves to the utmost of our strength in hailing, until 
we became quite exhausted. In about a quarter of an 
hour the light disappeared to the east of us. Sood after 
daylight a barque hove in sight, to the N.W, of us, the' 
fog now having lifted a Uttle, steering apparently for us, 
but in a short time she seemed to have changed her 
course, and again we were doomed to disappointment. 
Yet I feel in hopes that some of our fellow-sufi'erers may 
have been seen and rescued by them. Shortly after we 
had given up all hopes of being rescued by the barque, a 
ship was discovered to the east of us, steering directly for 



ua. We now watched with the i 



; intense anxiety as 



■ 



ahe approached us, with the wind varying, causing her to 
change her course several points. Abrmt noon they for^ 
tunately discovered a man on a raft near them, and 
succeeded in saving him, by the second mate jumping over 
the side, and making a rope last around him, by which he 
was got on board safely. This man proved to be a 
Frenchman, who was a passenger on bosuil the steamer 
with which we came in collision. He immediately 
informed the captain that others were on pieces of the 
wreck, and by going aloft he saw us and three otherj. 
We were the first to which the boat was sent, and safely 
'tftken on board about three p.m. The next was Mp. 
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James Smith, of Mississippi, second-dass passenger. The 
otliers saved were five of our firemen. The ship proved 
to be the Cambria, of and from Glasgow, bound to Mon- 
treal, Capt. John Russell, who commanded tho barque 
Jesse Btereaa, and was reacued at sea by Captain Nye, of 
the Paeiflc, Of Captain Russell it would be scarce pos- 
sible to say enough in his praise for the kind treatment we 
overy one of us have received from him during the time we 
have been on board his ship. His own comforts he has given 
up in every respect for our relief. The Rev, Mr. Walker 
and lady, and Mr, Sutherland, who were passengers on 
board the Cambria, have been unceasing in their endeavours 
to promote our comfort. To them and to all on board we 
shall ever owe a debt of gratitude for their unbounded 
kindness to us while on board the Cambria. From the 
Frenchman who was first picked up, we learned that the 
steamer with which we came in collision was the iron 
Bcrew-steamer Veita, from St. Pieire, Newfoundland, 
bound and belonging to Granville, France. As near as I 
could learn, the Testa was steering E.S.E, crossing our 
course two points, with all sail set, wind W. by S. Her 
anchor-stock of iron, about 7 by 4 inches square, 
was driven through the bows of the Arctic, about 18 
inches above the watei-line, and an immense hole had 
been made, most likely at the same instant, by the fluke 
of the anchor 2 feet below the water-line, raking fore and 
aft the plank, and finally breaking the shank, leaving the 
stock remaining in and through the side of the Arotio; or 
it is not unlikely that, as so much of her bows had been 
crushed iu, some of the heavy longitudinal pieces of 
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iron running through the ship may have been driven 
through our sides, causing the loss of our ship, and, I 
fear, hundreds of most valuable lives. 

" Saturday morning y seven o'clock, l^th. — We have safely 
arrived at Quebec, and I am left without a penny in the 
world to help myself with, or anything but sincere 
gratitude to repay those from whom I have received such 
unbounded kindness since I have been so providentially 
thrown among them, and with whom I am now about to 
separate to go to my home of sorrow. I learnt from the 
doctor, at Quarantine, last evening, that the Vesta had 
reached St. John's with some persons from the Arctic, 
but could not learn the particulars. As soon as I can 
get on shore shall make arrangements to leave for New 
York, with the least possible delay, and expect to take 
the steamer for Montreal this afternoon. 

I am, dear Sir, very respectfully, your obedient servant, 

"James C. Luce. 

**Qioehec, Oct, Uth, 1854." 



This terrible disaster to the Arctic was the last of a 
series of misfortunes which steam-vessels had been 
experiencing during the whole of the year 1854, both on 
the Atlantic and other oceans. After this, the most 
serious loss of life was caused in 1858, by the burning of 
the steam-ship Austria, of the Hamburg- American Line, 
which was started by a hot iron dropping into a tar-bucket 
in one of the steerages, and spread so quickly the engines 
could not be stopped by the engineers. 

As an instance of how double disaster may be experienced 




at the same time, the loss of the Connaught, of the Galway 
Line, may be interesting. This paddle-steamer, which was 
([iiite new, sailed from Galway in September of 1860, with 
a lai^e mimber of passengers and the mails. She touched 
at St. John's, Newfoundland, on October 3rd, and then pro- 
ceeded to Boston, but was not long at sea iigain before a 
serious leak was discovered which required very extensive 
hand-pumping tn keep down; eventiially the water rose so 
high as to put out the fires in the boilers. Soon after this 
crisis had been reached, on Sunday, October 7th, smoke was 
noticed issuing from the after stokehole,- and this developed 
into an extensive fire which attacked the saloon quarters, 
and soon proved to be much more serious than the leak. 
Fortunately a small brigantine, named the Klnnie Schiffer, 
came in sight, and stood by, and as the flames continued to 
extend, all the passengers were transferred to the brigan- 
tine, and were followed later by the captain and crew, who 
were eventually forced to abandon her just about sixteen 
hours after the fire was first discovered. The brigantine, 
with ber large passenger list of 602 human beings, set sail 
and landed them at Sciluate, from whence they found their 
way to their destinations. 

Amongst the earlier events of the Atlantic Ferry was 
the annnuncoment, in August 1853, of the first meeting of 
the Eastern Steam Navigation Company, which was held 
in London. At this meeting it was announced by the 
chairman [H. T. Hope) that the success of the venture 
was based upon the fact of their being able to carry goods 
ami passengers without the numerous stoppages which a 
voyage to India or Australia entailed upon other vessels. 
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Their theory, right <» wrong, was, that until vessels w^e 
constnicted of a magnitude safficient to carry a quantity 
of coals suitable to the leogtb of the vova^e, the full 
advantages which steam navigation was calculated to 
confer would not be secured to passengers to India or 
Australia. Their capital was £1.200,000, with power to 
increase it to £2,000,000, and until one-tenth of the 
capital, or Xr20,000, was paid up, they could not enter 
into any binding contract for the building of vessels or 
execution of works. The Company, therefore, were not 
responsible for the works that had been already under- 
taken ; everj'thing had been done at the risk of the 
contractors. On the last occasion of their meeting it had 
been suggested that they ought not to commence opera- 
tions until 40,000 shares had been taken, representing a 
capital of £800,000, They were a few hundred shares 
short of that absolute amount, but they had upwards of 
39,000 shares taken, and the others would probably be 
taken up when the parties who had applied for them 
returned to town. The report was then read. It stated 
that they had invited tenders from several parties, and 
Lad conchided provisional arrangements for the con- 
struction of the engines and of the hull of the first ship 
with Messrs. James Watt and Co,, of Soho, and Messrs. 
Scott Russell and Co., of London. The Great Eastern will 

built on the Thames, and ia to be completed in eighteei 
months. The dimensions and power of the ships are 
intended to be as follows, viz. ; — Length, 680 fe©t 

tadth, 83 feet ; depth, 68 feet, with screw and paddle 
aggregate nominal horae-powor, 2G0O. They 
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are to be so constmcted as to take their wliole amount of 
coala for the voyage from near the pit's mouth at a rate 
not exceeding, for the beat quality, 12s. to 14s. per ton. 
Oil the voyage of existing steamships to Australia or 
India and home, the consumption amounts to from 4000 
to 6000 tons; the cost of which would supply 15,000 to 
20,000 tons if taken on board at some port in immediate 
communication with the coal-field. The ships will carry, 
besides their own coals, upwards of 5000 tans' measure- 
ment of merchandise, and will have 500 cabins for 
passengers of the highest class, with ample space for 
troops and lower-class passengers. These, the directors 
consider, they will not only be able to carry at rates much 
smaller than those by any existing steamships, but with 
an unprecedented amount of room, comfort, and con- 
venience, which the great size of the vessels will enable 
them to afford. In thus incieasing the size of their ships, 
the directors believe that they are also obtaining the 
elements of a speed hitherto unknown ; and if hereafler 
coals applicable to the purposes of steam can be supplied 
from the mines of Australia, the carrying capacity of their 
ships, both for cargo and passengers, will be propor- 
tionately increased. The great length of these ships 
will undoubtedly, according to all present experience, 
enable them to pass through the water at a velocity of 
fifteen knots an hour, with a smaller power in proportion 
to their tonnage than ordioary vessels retjuire to make 
ten knots. The hulls of the ships will be of iron, and of 
more than usual strength, whilst the magnitude of their 
dimensions will afford peculiar facilities for introducing 
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many precautionary meaSfires conducive both to strength 
and Becurity, The whole of the ahip's bottom, and up 
to sis feet above the water-line, will bo double, and of a 
cellular construction, bo that any external injury will not 
affect the tightness or the safety of the ship. The upper 
deck will also he strengthened on the same principle, so 
that each ship will be a complete beam, similar to the 
tube of the Britannia Bridge, The vessels will be divided 
into ten completely separate water-tight compartmontB; 
and, as the intermediate spaces are sufficient in such 
ships, being each sixty feet in length, to afford a con- 
venient arrangement of separate saloons and cabins, the 
bulkheads can be carried completely to the upper deck, 
giving an efficiency to the system of compartments which 
has not yet been attainable; and these compartmenta 
admit of further subdivision up to the lower deck, which 
will be from four to eight feet above water. Separate 
sets of engines, each with several cylinders and separate 
boilers, will be applied to work the screw, distinct from 
those working the paddle-wheels, so that in the event of 
temporary, or even permanent derangement of any one 
of the engines, or of either the paddle-wheels or of the 
screw, the other engines and propellers would still be 
available, and the only result would be a proportionate 
diminution of speed and consumption of fuel, thus 
rendering the chances of any serious delay almost in- 
finitely remote. The ship will become, by its construction, 
a beam of strength sufficient to meet any strain to which 
it can be subjecLed, and will consist of so many distinct 
compartments that no local injury, however serious, can 
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affect its buoyancy to any dangerous extent. The result 
of the directors' calculations (made on the assumption that 
the carrying capacity for goods outwards should be occupied 
at the rate of £4 lOs. per ton, being considerably below 
present freights, and only one-half of the cabin room 
occupied, at rates for first class passengera, £G5 ; sccoiui 
class, £3-5; and third class, £25; including provisions; 
giving to each of the respective classes enlarged ac- 
coramodotion, and assuming that only one-third of the 
vessel's capacity would be occupied on the homeward 
voyage) is that, after making the most ample allowance 
for working expenses, depreciation, wear and tear, and 
insurance, a surplus remains equal to forty per cent, per 
annum upon the capital invested. 

As the days of the old famous sailing passenger vessels 
have now passed away, it is interesting to recall the glow- 
ing accounts which were given of any new clipper which 
made her appearance. In July 1853 a noted craft, named 
the Sovereign of the Seas, arrived in the Mersey from New 
York after the fastest passage up to then made by any 
sailing clipper, the average all the way across being 12-73 
knots per hour. This famous vessel was built by McKay, 
of Bos ton, the builderof the celebrated clipper-ships Stafford- 
shire. Flying Cloud, Flying Fish, etc., and was named after a 
ship built at Woolwich Dockyard, in the year 1637, the 
tonnage of which corresponded with the year, and she was 
the first vessel built with " fluahe decks," and the largest, 
up to that period, belonging to the English navy. Her 
keel measured 187 feet 9 inches; her main breadth of 
beam was 48 feet 4 inches, and she hod three decks, a 
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pooi>, anil topgallant forecastle. She was pierced for 320 
guns. 

The Sovereign of the Beas had a deaJ rise of 20 inches, 
and concave lines, and the longest and sharpest bows of 
any ship or ocean steamer afloat. Her dimensions were as 
follows: — Length between perpendiculars, 258 feet; over 
all, from the knightheads to the taffrail, 265 feet; extreme 
breadth of beam, 44 feet, about 20 feet forward of the 
centre ; breadth at the gunwale, 42 feet; depth, 23^ feet, 
including 8 feet height of hetween-decks ; deck rise, 20 
inches ; sheer, nearly 4 feet ; and registered tonnage 2421 
tons. Considering the sharpness of her ends, she had 
large tonnage capacity for a clipper, great surface and 
length of floor, and was very buoyant and easy under 
canvas. She wag sheathed with yellow metal up to 20J 
feet forward, and to 21^ feet aft. Her bulwarks were 5 
feet 2 inches high, surmounted by a nmnkey rail of 18 
inches, and the space between the main and rack rails was 
filled in with a heavy clamp, bolted both ways. All her 
accommodations were on deck. She had a full topgallant 
forecastle, a large house amidships, and a spacious trunk 
cabin, in two divisions, built into a half-poop deck, with 
steerage-room ahaft. Her constniction, for solidity and 
strength, was of the highest order; her frame was entirely 
of seasoned white oak, and all her planking and ceihng, as 
well as her deck-frames and lower deck, were of the best 
of hard pine, and she was copper-fastened, si-[uare bolted, 
and treenailed through. In her hold all her knees were of 
oak, and all her hooks throughout ; in the hetween-decks, 
the knees were all constructed of hackmatack. She was 
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11 feet 8 inches tlirougb tlie backbone, including tlic 

moulding of the floor-timbera, wliich wns 19 inches. And 

all her keel and kelson fastenings were of 1| copper and 

iron bolts, driven in the strongest style, and riveted. 

' Her keel was sided 16 inches; and, besides the midship 

I kelsons, she had double siater-kelaons, one over the other, 

on each side, which combined side 15 inches, and mould 

30. She had, moreover, the stoutest and most beautifully 

proportioned set of spars that ever towered above a ship's 

deck, which spread about 12,0(*0 yards of canvas. All her 

lower masts were " made " from the head to the stop, each 

mast in five pieces, bolted aud hooped together. Her 

bowsprit was also a "made" spar, all the outside pieces 

being of hard pine. Her masts raked, comraencing with 

the fore 3-8ths, 4-8tha, and 1 inch respectively to the foot. 

Her foremast was 41 inches in diameter, 89 J feet long; 

topmast, 19 inches diameter, 50 feet long; toj^allant-mast, 

14 inches diameter, 27A feet long; royal, lljr inches 

diameter, 18 feet long. Mainmast, 44 inches diameter, 

923 feet long; topmast, 19^ inches diameter, 54 feet long; 

itopgallant-mast, 14J inches diameter, 30 feet long; royal, 

1 12 inches diameter, 20 feet long; and skysail-yard, 10 

Linches diameter, 14 feet long. Mizzenmast, 34 ittches 

■ diameter, 82J feet long; topmast, 10 inches diameter, 43 

ileet long; topgallant -mast, 11 inches diameter, 24 feet 

tong; and royal, 91 inches in diameter, and 17 feet long, 

la the same year, 1853, the large passenger trade carried 

a in the sailing vessels became remarkable, owing to the 

sat mortality which was taking place, and attention was 

rawn to it by the press on both sides of the Atlantic, one 
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of the most condemnatory articles on the sailing ships 


stating that "Among the arrivals at Now York of emigrant 


ships during the past few weeks, a very largo number of 


deaths have been reported. In one vessel, the Charlet 


Spragne, the unusual large number of forty-five persons 


died on the passage from Bremen ; and in another, the 


Winchester, from Liverpool, the nnmber of fatal cases 


amounted to no less than seventy-nine. The follov^ing 


was the number of cases at New York, from September 


9th up to October 26th, 1853 :— 


^" 


.„,„ 


,.,.,™,„. 


Ko. or 


Dntlu. 


aept. 9 


Znrloh .... 


Havm 


858 
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,, 11 


Inoy ThompioD 






Liverpool 


800 


SG 


„ 16 


HUgara . 








249 




,. 2! 


Chailes Spragua 






llrumcn 


280 




„ 26 


Oder . . . 






mr»lmr« 


237 




„ 27 


Winchester 






463 




„ 20 


Kate HauteT 








S42 




„ 2B 


Hhins 






Ilavra 


see 




„ 30 


TftllByrand 






Hamburg 


210 




„ 30 


LoninaiLa. 












0.-t, 11 


Harreit Queen . 






Havre 


387 




,. 12 


Copernicaa 






Hamliiir;; 


152 




.. H 


Orphan . 






Bremen 


280 




.. 1* 


Karmion . . 






Livorpoul 


295 






Waterloo . 








2B1 




» " 


Janwi Wright . 








430 




„ 11) 


BlatiraKorsB . 






GlaBKOW 


aoi 




„ 20 


Sir Eobert Peel 








407 




„ 20 


Cordelia . 








339 




„ -.iO 


London . 






Havre 
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„ 21 


Hew York 








620 






7881 
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having died, it is pretty certain that the disease which 
carried them off was cholera, that fatal malady which 
made such havoc among the shipping in Europe. Several, 
no doubt, died by the common diseases, but that cholera 
was raging on board many of the above-named vessels is 
beyond all question, from the fact that thirty-three pereons 
who were landed at quarantine were suflfering from that 
epidemic. The sickness on the Beigamin Adams was 
decidedly cholera ; and, in addition, the ship Sagadahock, 
from Gottenburg, which arrived at Boston, reports the 
loss of seventy passengers by the same disease." 



CHAPTER XIV. 

THE MANNING, EXPENSES, COST, AND RECORD OF 

ATLANTIC LINERS. 

Turning to the navigating of a liner, the first duty is 
to express a word of praise to the long list of commanders, 
engineers, officers, and seamen who have in the past piloted 
these famous vessels to and fro, and who have been 
succeeded by those of the present day. 

Except by one intimately acquainted with the working 
and manning of an Express Liner, only a faint idea can 
be formed of the great change which has taken place 
relatively in the number of hands required in the various 
departments; the department now requiring the fewest 
hands being the sailing, which in former times was of 
necessity the most extensive. 

Now-a-days this department numbers, for a twin-screw 
liner, exclusive of the commander, about 50 ; made up of 
6 officers, 2 carpenters, 2 boatswains, 6 look-out men 
(specially examined as to colour blindness), 6 quarter- 
masters, 1 storekeeper, 1 lamp-trimmer, 26 seamen (A. B.'s). 
These are divided into two watches, port and starboard, 
consisting of 3 officers, 3 look-outs, 3 quartermasters, 1 
boatswain, and 13 seamen. 



fllAI'. XIV,] EXf'ENSEK, ETC., OF ATLANTIC LINERS. 249 

The staff under the chief engineer numbers 234, as 
follows: — I senior second engineer, 1 second, 2 thirds, 2 
fourths, 2 assistant-seconds, 2 assistant-thirds, 2 assistant- 
fourths, 2 fifths, 2 sixths, and 2 sevenths, making 19 
engineers altogether ; but in addition come 3 boiler- makers, 
G electricians, 3 refrigerating engineers, making no less 
than 31 higlily trained officers ; 2 winchmen, 3 storekeepers, 
36 greasers, 12 leading firemen, 90 firemen, and 60 
trimmers or coal-passers. 

This immense staff is arranged in three watclies of four 
hours each, as follows : — 6 engineers and 1 boiler-maker 
with 9 greasers for the propelling machinery, 2 electricians 
with 2 greasers, 1 refrigerating engineer with 1 greaser, 
4 leading firemen, 30 firemen, 20 trimmers, and 1 store- 
keeper. 

In the passenger and victualling departments, a staff 
averaging, exclusive of the doctor, about 177 men are 
engaged under the purser and chief steward, and are 
rated as follows : — 1 second steward, 45 saloon, 22 bed- 
room, 10 pantrymen, 8 "boots," 25 second cabin stewards, 
20 steerage stewards, 14 cooks, 6 scullions, 7 bakers, 
4 butchers, 8 boys, 1 captain's steward, 2 barbers, and 
4 storekeepers. This number, unlike the other depart- 
ments, is, however, always varying more or less, according 
to the number of passengers to be carried. 

Adding the totals of the three departments together, 
namely, 51 sailing, 234 engine, and 177 passenger, the 
large number of 462 Ijands are required, as a rule, in the 
ninning of these vessels; the wages of these per month 
may be taken at, say. £336 for the sailing, £1350 for the 




250 THK ATLANTIC FEBRT. [CHAP. XIV.. 

engine, and £780 for the passeQgers, makiDg a. total of 
£2466 per month. When these figures are considered, 
together with the other heavy expenses of up-keop or 
maintenance, oflSce expenses, insurance, agency comi 
shore staff, works, port charges, interest on capital, and 
depreciation, it may be fairly taken that, at least, the sum 
of £30,000 ia required to be realized per trip before any' 
profit can be counted upon. In addition to these heavy- 
expenses there come the astonishing figures representing 
the first cost of the fastest and latest liners, which has 
now reached over £700,000 for each vessel, so that 
idea of the enormous sums at stake in th« working and 
management of an express Transatlantic Line can be 
realized. When these vast figures are considered, together 
with the very extensive requirements enumerated else- 
where, the chimerical nature of the schemes proposed from 
time to time for forming new lines, which promise three 
and four days' passage across the Atlantic, can easily ba- 
discerned. They are overwhelming proof that the difficulties 
to be surmounted are too great for any company or firm, 
without shipping experience, to suddenly launch forth a 
new service which would have greater speed and be moro 
luxurious. 

With a view of forming a ready idea of the gradi 
development of the Ferry, it ia only necessary 
review the tables given in the Appendix; for instan( 
Table No. 1 shows in a marked way the iucreaaing sis 
and power of the typical vessels, advancing from thi 
woodenEoyal William in 1838, with J 980 displacement toi 
and 400 indicated hor.se-power, to the Cunard Britauaia 
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1840, with 2050 displacfimeiit tons and 740 horse-power; 
then the wooden America in 1848, with 4250 displacement 
tons and 1400 horse-power; after which, in 1857, the last 
wooden paddle Adriatio came out with 7960 displacement 
tons and 4000 horse-power ; then tlie first City of Paris 
in 1866, with G411 displacement tons and 2600 horse- 
power; and so on down to the Oceanic in 1809, with 
26,100 tons displacement and SO.OUO indicated horse- 
power. 

The next Tahles, Nos. 2 and 3, tell an interesting story of 
how the duration of the passage on the Atlantic Ferry, both 
outward and homeward, has been gradually reduced Brat by 
days, then hy hours, and in later years by minutes. It is 
in considering this Table that the various performances of 
the steamers of rival lines when competing with each other 
come under notice. The first important rivahy is that of 
the Ameriran- built Washington, already noted, page 48, 
when in the year 1847 she sailed from New York at 
the same time as the Cunarder Britannia sailed from 
Boston. 

Following upon this, in 1850, when the Collins Line came 
on the scene, the rivalry between the Cunard and the new- 
comer proved very keen. The passages of tlie Collins 
Atlantis and Arctic being as a rule better tbau their rivals, 
led to the Cunard Line bringing out the Asia and the 
Africa in 1851, then the Arabia in 1852, all built of wood; 
after this, in 1856, they brought out their first iron paddle 
mail-vessel, the Persia, which surpassed all the existing 
vessels, and regained for the line the coveted honour of 
having made the fastest passages outwai'd and homeward. 
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In order to keep the lead by having the fastest vessel o 
the Atlantic, the Collins Line brought out the Adriatic t 
surpass the Cunarder in December 1857, but the coUaps 
of the Company, in 1858, prevented her from breaking th 
record on the Liverpool-New York route ; but later on, whei 
placed on the Galway Line, she made some fine runnino 
and attained higher speed than any of the then existing 
liners. 

Following the Adriatic came the Cunard Liner Scotif 
in 1862, prompted more by the natural expansion of the 
passenger and mail service than by competition ; this noted 
craft was an improved Persia, and made the record passages 
in 18G4, which were not surpassed until 1867. 

In November that year (1867) the Inman Line steamer^ 
the first City of Paris, lowered the outward record passage, 
and another famous vessel, the Cunard Bnssia, now the 
Waesland (see p. 39), also came out, and the performances 
of those two rivals were eagerly watched by the public, 
the various runs of the vessels being closely criticized bj 
the respective managers, Maclver and Inman. Following 
them came the Inman Liner City of Brussels, in 1B69, which 
made the fastest homeward passage in December of thai 
year, and practically remained the fastest liner on the 
Atlantic Ferry until 1872, when the White Star Adriatic, 
in May, lowered the outward record. 

From the date of the rapid passage of the City of Parii 
in 1867, the Cunard Line practically retired from the 
contest for the honour of the fastest passage, or, as it has 
not inaptly been termed, the " hlue ribbon of the Atlantic," 
so that the Inman Liners then had it all to themselves 
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until the year 1872. In 1871 the White Star Line came 
upon the sceae, and their pioneer, the first Oceanic, was 
confronted by the City of Brasaels, &s was also each succeeding 
new vessel, natualy, the Atlantic on June 12th, 1871 ; the 
Baltic on Sept, 4th, ia71 ; the Republic on Feb. 1st, 1872 ; 
but on the coming of the Adriatic, April 11th, 1872, this 
order was changed, as the latter vessel proved more than a 
match for her, and in January 1873 the Baltic made the 
fastest homeward run. 

The effect of this rivalry was the coming of the Tnman 
Liners City of CheBt«r in 1873, City of Eichmond in 1874, 
and City of Berlin in 1875. Soon after her advent the 
latter vessel won back "the blue ribbon" for the line, by 
making the fastest outward passage in September, and the 
homeward in October of tlie same year. Following after 
this, in February 1876, the White Star Germanic and the 
same Company's Britannic in November of the same year 
won back the ribbon and retained it until the coming of 
the Guion Liner Arizona in 1879, which made the fastest 
homeward p.ossage in July of that year, and the fastest 
outward in May 1880. 

In order to again take front rank, the Inman Company in 
1X81 brought out the beautiful City of Borne, but unfortu- 
nately for the line, she never came up to the speed of the 
then competing vessels. In the same year the Cuuard 
Serria came out, and in 1882 the Amania, but it was 
not until the coming of the Gnion Alaska in 1882 that 
the Arizona's achievements were surpassed, as in that year 
the newer vessel made the record outward and homeward 
passages, the latter being the fiist under seven days. 
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These were again put in tbe shade by the coming of thi 
Oregon for the same line in 18S3, which lowered thi 
outward and homeward records by almost half a day whei 
under tbe Guion flag. 

Following this steamer in 1884 came the only fast line 
owned by the National Line, the America, which beat tb< 
record homeward on her firstvoyagein June, and, althou^^ 
eclipsed in August of the same year by the Quion Oregoi 
she made excellent running during the short period stk 
was at work on the Atlantic. 

A noteworthy feature in connection with the Amerii; 
was a coalition formed with the builders of the City of Bon 
as owners and tbe Orient Line of London, proprietors t 
the Australian Liner Aostral, to run a joint service i 
express passenger vessels between Liverpool and Ne^ 
York with these three vessels. 

The Anatral, which had been sunk in Sydney Harboul 
was thoroughly overhauled and put on the Atlantic FerT 
with the other two boats, and for one season, in 1881 
formed an express passenger service, but this was broke! 
up by the sale of the America in 1886, and the retail 
of the Anatral to the Australian trade. The record onl 
remained with the ill-fated Oregon for one year, as it wa 
reduced in May 1885 by the Cunard Etruria, and agat 
by the same vessel, which made the record homewaii 
run in March 1887. 

From this date the " fastest passage " remained with tl 
Cunard, until the year 1889, when their old rival, recoi 
stituted under the name of the Inman and Internatioi 
Line, wrested it from them once again by their n 
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twin-screw the (second) City of Paris, which had suc- 
ceeded in reducing both the outward end homeward 
rims to under aix days in September and August 
respectively. 

As if to give further interest to this rivalry, the next 
improvement of both records was made by the White Star 
Teutonic in August and October of 1S91, but it was not 
long held by them, for in August 1892 the City of New 
York reduced the homeward record by an hour, anil 
the City of Paris the outward in October by over five 
hours. 

The next advance in speed was made by ttie Cunard 
Line, which had up to this remained content with the 
very satisfactory achievements of tlie Umbria and Etrnria, 
but noting the advantages and excellent performances of 
the twin-Bcrews, and spurred by prestige, the all-powerful 
factor, they brought out the Campania in 1893, which in 
that year reduced the homeward record by another hour, 
in May, followed in October by her sister the Lnoania, 
reducing t!ie outward also by two hours. 

In September of the following year {189i) the Lncania 
made the fastest run homewards, namely, 5 days 8 hours 
38 minutes, and the fastest outward, 5 days, 7 hours, 23 
minutes, in October, 

With a view of making a comparison, the following 
account of the doings of the various sailing ship lines in 
1840, taken from the Liverpool Mermry of June 26th in 
that year, will be of interest — 
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Extract from '' Livei^pool Mcrcairy^' June 2Qth, 1840. 
PASSAGES OF SAILING VESSELS 





To England. 


To New York. 


Name of line. 


No. of 
Voyages. 


Time on 
Passage 


Fastest 
Passage. 


No. of 
Voyages. 


Time on 
Passage. 


Fastest 
F&Bsage 


Old Black Ball Tiine 
Dramatic Liue i 
Star Line .... 
Bwallow-TaU Line . 


23 
11 
11 
11 


221 days 
22i „ 


18 days 

17 „ 
21 „ 

17 „ 


28 
12 
11 
11 


88} days 
86 „ 


22 days 

^ :: 

28 „ 



i: 
■I 



STEAMERS. 



Great Western 
LiTeqKMl 3 . . 



18| days 
li^i » 



121 days 
13} „ 



161 days 
171 



If 



18 days 
16 



»> 



From this it will be seen the best average passages out 
ward to New York were 33J days by the Dramatic Lin 
clippers, the fastest passage being 22 days, made by th 
old Black Ball Line. 

For the homeward trip, the best average passages wer 
those of the Dramatic Line, being 20| days, the fastes 
passage being made by their vessels and also those of th( 
Swallow-Tail Line in 17 days. The time occupied by th( 
only two regular steamers, the Great Western and Liver 
pool, is also of interest, as showing the speeds then attained 
and which may be continued down to the present day b; 
reference to the Tables Nos. 4 and 5, which show the aver 
age passages made by the various steam lines since 185C 

1 See Life of E. K. Collins, p. 154. 

2 The Liverpool had eighteen hours' farther steaming than tb 
Great Western. 
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It will be seen tbat for the fastest vessela of each line 
the average passages for the years 1897 and 1898 are as 
follows — 



Ounard Campaoia aiul Lucania . 5 I'J 27 5 16 26 

Araericim St. Louis and St. Paul , 6 3 42 6 7 35 

WLite Star HajcBtic and Teutonic 6 6 2 G 4 47 

that is, a regular service approaching six days from Queens- 
town to Sandy Hook. Tuking the distance between these 
two places as 2800 knots outward, and 2810 homeward, 
these results indicate a mean average speed of 20 and ISJ 
knots outward, and 20-8 and 19 knots homeward. 

Should, however, the performances of the swiftest vessels 
on their fastest runs become after a little time the average 
speed of the day, the regular service will be 5 days, 1 hour, 
45 minutes, and the mean average speed 23 knots, but at 
the present time tliere are only four Atlantic vessels 
afloat which are likely or capable of effecting this, and 
these are the two Cunarders, and the two North German 
Lloyds. 

Up to the present time, the greatest distance run in one 
day of 24 hours 50 minutes, on a westward run, has been 
5S0 knots, erjual to 606 miles, which was performed by the 
North German Kaiser Wilhelm der Grosse in May 1898. 
This gives a rate of 23'3 knots, or nearly 27 statute miles, 
per hour, and if maintained all the way across the 
Atlantic, would mean a passage of five days, that is, leave 
QueenstowQ at noon on Sunday, and arrive New York at 
seven in the morning on the following Friday. 
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The last Table (No. 6) which remains to be commeDtd 
upon, contains in brief a record of the various steal ' 
ships which have succumbed to the perils of the dee] 
and, in some instances, left sad memories of friends a 
relations swallowed up by the great sea, and in others 
deeds of indomitable courage and daring (such as t! 
rescue of every life from otf the Danmark), greater ai 
more heroic than any which liave ever earned the di 
tinction of the Victoria Cross amid the clash of an 
because they have been effected under more thrill: 
circumstances, and in a higher and nobler cause. 

Out of the 158 vessels lost, it will be noticed 71 
caused loss of life either directly or indirectly, and it is 
matter of great congratulation to notice that not a siogJi 
life has up to the present been lost by any casualty 
the great twin-screw Express Liners, a fact which 
be lai^ely attributed to the effective bulkhead divisi< 
now in vogno, m illustrated by the City of Pi 
breakdown. 

Of the other vessels, it will be noticed that 
were never heard of after leaving port, so that no definil 
reason can be assigned for their loss; the first to figui 
under this heading being the unfortunate President 
1841. 

Of the others, 73 were wrecked, 20 foundered, 10 
burned, 6 sunk by ice, and 19 sunk by collision, whic 
last has so far been the only one in this unfortunate cate* 
gory of maritime dangers to claim as a victim one of tlu 
swift ships of the great express tra le. 

When considering this extensive Table, it may not 
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oub of place to draw attention to the fact that although 
the North Atlantic Oceaa is the most frequented by 
Bteamers, it is at the same time by far the wildest and 
moat trying of all seas, for in no other portion of the globe 
ia it possible to experience practically every peril to which 
those who go down to the sea in ships are called upon to 
encounter. 

Sometimes the danger lies in the densest of fogs; 
following this may coine terrific hurricanes of wind with 
mountainous seas; at rare iutervals, a vast tidal wave 
which in its immensity suddenly rises up before a stately 
liner, and if not completely overwhelm her, deals widespread 
destruction about the upper works; following upon this 
may arise the risks due to floatiug derelicts, or to huge 
icebergs drifting hither and tliither. Later on snowstorms 
may sweep down, and accompanied by a weird blizzard 
BO envelop the ship with snow and ice as to render her 
almost unmanageable. 

For an instance of the trying seasons which are some- 
times experienced, none more remarkable than that pre- 
sented by the winter of 1898 and 1899 ever presented 
itself since the commencement of steamships on the Ferry. 
Commencing towards the end of November in the former 
year, teiTifio storms of wind and rain swept the Lane 
routes as they are called (see p, 156), and raised such 
mountainous seas that vessel after vessel became overdue or 
was reported abandoned. 

One of the most remarkable of these was the old 
Cunard Boston Liner, Pavonia, which, on an outward 
passage, was so tossed about that the boilers became loose 
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in iheir seats (but not, as was generally reported, got 
altogether adrift), and having bruken the Bteam-pipe 
connections, was totally disabled in Mid Atlantic, and 
after endeavours to tow her by one vessel and being passed 
by another who declined to assist, was safely towed into 
St. Michael's, one of the Azores, in Feb, 189!), after about 
three weeks' anxious suspense, drifting about in mid- 
ocean. Another eventful matter, which drew world-wide 
Eittention, was the ilisablement of a North German Lloyd 
boat, the Bulgaria; this huge craft of 11,000 tons, built at 
Hamburg in 1898, was fitted with twin screws, and on the 
voyage out became totally disabled through the breakage 
of the rudder-stock in January. Soon after this event 
one of the officers and a party of the crew were sent off in 
an open boat to look for assistance. They were picked up 
by a piissiog steamer, and reported that the vessel they had 
left was altogether unmanageable and likely to founder, 
which, as there were many passengers on board, caused 
great uneasiness. 

In consequence of the long delay in hearing news of her, 
re-insurances were effected at 90 to 9n guinea; per cent,, 
which is generally looked upon as a sign of the total loss 
of the vessel. Tiiese dismal forebodings were, fortunately, 
later on, set at rest by the safe arrival of the vessel herself 
off St. Michael's on February 24th, 1899, and during the stay 
there repairs were executed, and she returned to Ham- 
burg, where the commander and crew were honoured by 
the German Emperor, who conferred upon the captain 
some special order as a mark of hia skill and pluck in 
bringing the vessel and her passengers safe into port. 
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At the same time other vessels were meeting with 
similar weathei' ; one, named tlie Bossmore, of the John- 
stone Line, was thrown on licr boam-cnds and abandoned 
early in February, and no less than eight vessels, not 
regular traders on the Atlantic Ferry, went to swell the 
list of " never heard of," 

In February of 1899 the White Star Oermauio met with 
a peculiar and costly accident. She arrived at New York 
with her rigging and upper works extensively covered with 
masses of frozen spray and ice caused by the great blizzanl 
then prevailing. Owing to the intense cold and low 
temperature this great weight, which was estimated to be 
close upon 100 tons, did not melt away, and a few days 
after her arrival, when coaling for the homeward voyage, on 
February 13th, she suddenly heeled over considerably, and 
immersed the side coaling porta, which allowed the water 
to fill into the vessel and sink her. 

After being under water for some days, she was refloated 
and sent to Belfast to have the whole of the damaged 
interior fittings cleared out and refitted, upon completion 
of which, iu May following, she resumed her station. 

Ic is worth noticing that this well-known vessel had, up 
to this adventure, never esperieoced any accident during 
the twenty-four years which in all weatliers she had been 
going to and fro. 

In the same month (Febrnary) another noted hner, the 
North German Fulda, came to an untimely end by a 
remarkable accident which happened to her in Liverpool, 
In January 1899 she was sold to the Canadian Steamship 
Company (see p. 75), together with the sister vessel, the 
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Werra,^ after which they were sent to Liverpool to undergo 
inspection, and, on February 2nd, the Fulda^was placed in 
One of the Birkenhead dry docks for examination; but just 
before the water was cleared from the dock, the keel-blocks 
on which she rested suddenly failed, and caused the vessel, 
weighing nearly 7000 tons, to drop to the bottom of the 
dock, a height of nearly three feet, but fortunately she 
remained in a perfectly upright position. 

Upon examining the hull after this accident, it was 
found to be so extensively damaged, that the intending 
purchasers would not accept her, so that she was abandoned 
to the underwriters and sold to be broken up. 

^ The Fale of this vessel was not completed and she returned to 
Bremen. 



CHAPTER XV. 

ATLANTIC RECORDS AND TABLES. 

With tlie view of illustrating in a graphic form the 
records atiil doings of the fainous typical vessels on the 
Allautic Ferry during the past fifty-nine years, the author 
has designed and wotked out the diagram and compiled 
the various tables at the end of the book. An osaminatioD 
of the diagram is of great interest, as the dimensions and 
leading particulars of typical vessels for the varioua 
periods ranging from 18i0 to 1899 ore each set out to a 
scale of 200 feet per inch, so that the relative dimensions 
and performances of each can be seen at a glance and 
compared with each other. The lines marked T will be 
found by reference to the Table to denote the time 
occupied on the passage, and by measuring off on the 
vertical scale on the right hand of the sheet, the number 
and fraction of days required for the passage of any of the 
vesaeU is at once found. With this line T should be com- 
pared the line S, which denotes knots per hour, as it is 
interesting to observe that as the time, T, on passage 
gradually decreases from 14 days 8 hours to 5 days 7 
hours, the speed per hour, S, gnulually increases from 8^ 
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to 22 knots. The next important point is the relative 
sizes of llie ships, which are plainly sot out by the offaete 
marked D, which denotes the load-hne displacements to a 
scale of 3000 tons to the half-inch, and which may be 
readily measured by the tenth scale plotted on the left 
side of the sheet. 

The diaplacemont being the factor which denotes the 
real size of the vessel, it will be seen how vast was the 
size of the old Great Eaatern, which was designed some 
forty-five years ago, fur although her length was 5 feet 
loss than the Oceanic, yet her displacement, 32,160 tons, 
exceeded this vessel by nearly 6000 tons. 

To trace the gradual rising of the steam -pressure 
carried in the boilers, it is only necessary to note the 
line P, which shows the gradual advance from the 
12 Ihs, of tho Brittiimia in 1840, to the 30 Ihs. in the City 
of BrusBels iu 1860, which practically was the range 
during the period of single -expansion engines. After 
the City of Brussels, a great increase to 60 Iba. — the 
commencing pressure for the compound or double-expan- 
sion engines — is shown on the first Oceanic, and again a 
gradual increase to 110 lbs, on the Oregon and Etmria iu 
1883 and 1885. 

This is succeeded on the Teutonic and second Oceania 
by the still higher pressures of 180 lbs, and 192 lbs. 
respectively, which are now generally used since the triple 
aud quadruple engine became standard. 

Together with the boiler -pressures, the other important 
items of indicated horse -power and coal consumption, 
marked H and C, also show interesting changes and 
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results, one of the most marked being tlie relatively heavy 
consumption required for the horso-power given out by 
large paddle-wheel steamers. This, it will be seen, ia 
reduced by the introduction of the screw-propeller, and 
again by the adoption of the compound engine, followed 
by a still further relative reduction by the triple and 
quadruple expansion engines. 

From a study of this diagram and the Tables at the end 
of the book, it is interesting to form a brief synopsis of 
the leading features, as, for instance — 

The longest vessel now existing is the Ooesuio. 

The one having greatest displacement is the Oceanic. 

The greatest displacement yet reached was 32,l(i0 tons 
on the Great Eastern. 

The greatest power indicated by paddle-engines, 5000 on 
the Great Eastern. 

The greatest power indicated by paddle-engines on a 
regular Transatlantic Liner, was iOOO on the Scotia, 

The greatest power indicated by single-screw engines, 
14,500 on Etruria. 

The greatest power indicated by twin-screw engines. 
32,1)00 on Kaiser Wilhelm der Grosse. 

The highest consumption per day paddle-boat, 160 tons 
on Scotia. 

The highest consumption per day screw-boat, 500 tons 
ou Kaiser Wilhelm der OroBse. 

The highest average speed by paildle-boat, 14 knots on 
Scotia. 

The highest average speed by screw-boat, 2280 knots on 
Kaiser Wilhelm der Qrosee. 
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The lowest steam-pressure carrieil in boilers, 14 lbs. on 
Britannia. 

The highest steam- pressure carried in boilers, 225 lbs. on 
Kaiser Friedrioh. 

Ttie fastest outward passive, Queenstown to Sandy 
Hook (New York), 3 daj-s, 7 hours, 23 minutes, by the 
Lucania iu October 1894. 

The fastest homeward passage, Sandy Hook to Roches 
Point (Queenstown), 5 days, 8 hours, 38 minutes iu 
September 1894. 

Although these are the actual fastest passages made on 
this route, they have been surpassed by the Kaiser 
Wilhelm der Oroese on the Soiithampton route, this boat 
having maintained an average speed of 22-8 knots all the 
way on an outward run, and 22'5 on a homeward, 
which would mean a passage from Queenstown to New 
York of 5 (lays, 2 hours, 3.5 minutes, and from New 
York to Queenstown a passage of 5 days, 4 hours, 21 
minutes. 

Looking back on the various dimensions and particulars 
of the high-speed vessels just recorded, it cannot be gain- 
said but that they reveal startUng figures, which it is 
worth while briefly recapitulating. The German Kaiser 
Wilhelm der Grosse has a grate area of 2500 square feet, 
which corresponds to a daily consumption of over 500 tons, 
and 32,000 indicated horse-power, giving an average sea 
speed of 22'8 knots, or about a half-knot per hour short of 
the speed required to ensure regular five-day passages 
between Queenstown and New York. 

Keferring back to the preceding vessels it will I 
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that tlie IJmliria to obtain 1 9 knots cousumcd lO^l tons per 
hour. 

The Teutonic to obtaui '20 knots consumed 12 tons per 
honr. 

The Campftnia to ubtuin 22 knots consumed 20'o tons 
per hour. 

The Kaiser Wilhelm der (JrosBS to obtain 22 5 knots 
consumed 22 tons per lioiir. 

Whereas the Five-Day Boat to obtain 23J knots will 
consume 26 tons per hour. 

To realize what a consumption of 26 tons per hour 
means, or say 620 tons per day, it is only necessary to 
note that if 1'4 lbs. of coal be allowed per indicated horse- 
power, machinery capable of indicating over 42.000 horse- 
power must be provided, which means over 0000 tons of 
weight to be carried, exclusive of 4000 tons of coal, so that- 
the hull must be increased in size considerably to allow 
for this and the necessary carrying space required. 

Up to tbe present no vessel likely to approach these 
figures is proposed, the Oceanic not being designed for 
greater speed than the Cunard boats, and the power 
reported to be fitted in the coming Hamburg- American 
craft renders it scarcely likely that she will maintain even 
23 knots all the way across, although she is likely to be 
the fastest vessel afloat if the designers' expectations be 
realized. 

Looking at this important question of high speed, it is 
to be regretted that the British Lines can no longer see 
their way to build the fastest ocean-going crafts afloat, 
but the vanishing point of financial success being reached 
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Id tlie eaormous first cost and e^cpensive up-keep, it is not 
to be expected that private enterprise will ef[uip and 
maintain tliem. 

Considering the enormous requirements of these great 
vessels, and also the all-important fact that they have 
passed from the simple duties of plying to and fro on the 
Atlantic Ferry to the more important position of being an 
arm of the Royal Navy, it ia evident that the time has 
now arrived, when direct financial support should be given 
by the State, for there is no question but that the very 
exiatence of tliese vessels ia in itself a means of keeping 
down the coat of the Navy at large. 

Tliat this cost is great shows clearly that the supremacy 
of the aeaa must be maintained by the Union Jack, and 
clearly points out that if in the near future other nations 
encourage their lines to send forth still faster vessels, 
Great Britain must then insist and assist their lines to 
advance again. 

In conclusion, it only remains to be said that as in the 
paat, BO it will be in the future, be the demands what they 
may on the owners, shipbuilders, and engineers when the 
time comes; if only the financial support be given freely, 
they will outstrip all their previous doings, and send forth 
all-powerful crafts, which will ensure the same brilliant 
success as in the past, whether in peace or war, and no 
doubt render still more interesting the future narrative of 
the Atlantic Ferry, 
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TABLE No. 4. 
Average Passages of Steamships of Atlantic Lines 

FROM 1850 TO 1898. 
Chitward. 



Year. 


Cunard. 


Inninn 


. 


Guion 


» 


White Star. 




D. 


H. 


M. 


D. 


u. 


M- 


D. 


H. 


M. 


D. 


H. 


u. 


1850 


13 










— 






— 






— 




1852 


12 


19 


26 










— 






— 




1855 


12 


12 







— 






— 






^ 




1866 


10 


11 


34 


11 


15 


18 




— 






— 




1873 


10 


16 


40 


]0 


22 


4 


12 


6 


38 


9 


19 


48 


1875 


10 


17 


24 


10 


20 


45 


11 


8 


47 


9 


16 


33 


1876 


10 


13 


32 


10 


1 


44 


10 


23 


45 


8 


21 


14 


1877 


10 


5 


23 


9 


7 


21 


10 


3 


30 


8 


18 


27 


1878 


9 


22 


27 


9 


4 


15 


9 


20 


1 


8 


15 


39 


1879 


9 


23 


48 


9 


12 


6 


9 


20 


40 


8 


21 


12 


1880 


9 


22 


12 


9 


]0 


45 


9 


16 


50 


8 


23 


12 


1881 


10 


6 


29 


9 


12 


52 


9 


23 


55 


8 


21 


40 


1882 


9 


17 


39 


10 





45 


9 


10 


41 


9 





18 


1883 


9 


11 


15 


9 


17 


3 


9 


9 


5 


8 


20 


29 


1884 


9 


11 


15 


9 


20 


3 


9 


9 


5 


8 


20 


29 


1885 


8 





54 


9 


13 


42 


9 


18 


23 


8 


16 


22 


1886 




11 


10 


9 


11 


32 


9 


3 


27 


8 


16 


15 


1887 




10 


38 


9 


23 


37 


8 


22 


43 


8 


14 


4 


1888 




8 


5 


9 


2 


44 


9 


1 


2 


8 


12 


45 


1889 




10 


30 


8 


3 


28 


9 


6 


51 


8 


7 


27 


1890 




15 


23 


8 


16 


9 


9 


14 


34 


• 7 


17 





1891 




4 


22 


7 


21 


11 


9 


4 


38 


7 


5 


25 


1892 







38 


7 


15 


9 


9 


10 


22 


7 


3 


34 


1893 


6 


20 


35 


Extinct 


Extinct 


7 


6 


33 


1894 


6 


13 


17 




1) 






ii 




7 


7 


44 


1895 


6 


6 


37 




it 






t» 




7 


4 


50 


1896 


6 


5 


57 




i> 






It 




6 


23 


36 


1897 


6 


9 


42 




)> 






II 




7 


5 


5 


1898 


6 


6 


56 




)> 




\ 


>> 




\"^ 


'^ 


-v 
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TABLE No. 5. 

Average Passages of Steamships of Atlantic Lines 

FROM 1850 to 1898. 

Homeward. 



Year. 


Cunard 


1. 


Iniuan 


m 


{ 


Suion 


• 


White Star. 




D. 


H. 


M. 


D. 


H. 


M. 


D. 


H. 


M. 


D. 


H. M 


1850 


12 


16 





















1855 


11 


12 





















1866 


9 


4 


39 


10 


11 


40 












1873 


9 


7 


59 


10 





2 


10 


20 


18 


8 


22 39 


1876 


9 


4 


48 


8 


17 


62 


9 


20 


4 


8 


12 13 


1877 


9 


5 


59 


8 


21 


51 


9 


12 


54 


8 


11 9 


1878 


9 


8 


37 


9 





3 


9 


18 


50 


8 


16 19 


1879 


9 


3 


26 


8 


22 


33 


9 


9 


46 


8 


10 32 


1880 


9 


6 


58 


9 


1 


59 


9 


9 


9 


8 


17 26 


1881 


9 


9 


29 


9 


2 


18 


9 


11 


14 


8 


13 54 


1882 


8 


20 


17 


9 


2 


21 


8 


16 


20 


8 


10 50 


1883 


8 


20 


46 


9 


2 


55 


8 


13 


1 


8 


11 6 


1884 


9 


2 


14 


9 


7 


37 


8 


22 


6 


8 


13 21 


1885 


7 


14 


36 


9 


2 


19 


9 


5 


34 


8 


6 44 


1886 


7 


3 


29 


9 


2 


18 


8 


18 


52 


8 


6 42 


1887 


7 


5 


46 


9 


8 


6 


8 


15 


10 


8 


5 9 


1888 


7 





31 


8 


18 


5 


8 


15 


47 


8 


3 46 


1889 


7 


2 


40 


7 


23 


23 


8 


14 


1 


7 


22 7 


1890 


7 


4 


52 


8 


6 


37 


8 


20 


6 


7 


6 16 


1891 


6 


23 


23 


7 


16 


47 


9 


4 


38 


7 


48 


1892 


7 


1 





7 


12 


36 


9 


10 


33 


7 


1 30 


1893 


6 


15 


51 


Extinct 1 


Extinct 


7 


2 48 


1894 


6 


5 


56 




i> 






>> 




7 


1 16 


1895 


6 


4 


6 




a 






>t 




7 


1 4 


1896 


6 





16 




>» 






i> 




6 


21 10 


1897 
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23 




>> 
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TABLE No. 5. 

Average Passages of Steamships of Atlantic Lines 

FROM 1850 to 1898. 

Homeward, 



Year. 


Cunard 


1. 


Inman 


• 


( 


3uion 


■ 


White Star. 




D. 


H. 


M. 


D. 


H. 


M. 


D. 


H. 


M. 


D. 


H. U 


1850 


12 


16 





















1855 


11 


12 





















1866 


9 


4 


39 


10 


11 


40 












1873 


9 


7 


59 


10 





2 


10 


20 


18 


8 


22 39 


1876 


9 


4 


48 


8 


17 


52 


9 


20 


4 


8 


12 13 


1877 


9 


5 


59 


8 


21 


51 


9 


12 


54 


8 


11 9 


1878 


9 


8 


37 


9 





3 


9 


18 


50 


8 


16 19 


1879 


9 


3 


26 


8 


22 


33 


9 


9 


46 


8 


10 32 


1880 


9 


6 


58 


9 


1 


59 


9 


9 


9 


8 


17 26 


1881 


9 


9 


29 


9 


2 


18 


9 


11 


14 


8 


13 54 


1882 


8 


20 


17 


9 


2 


21 


8 


16 


20 


8 


10 60 


1883 


8 


20 


46 


9 


2 


55 


8 


13 


1 


8 


11 6 


1884 


9 


2 


14 


9 


7 


37 


8 


22 


6 


8 


13 21 


1885 


7 


14 


36 


9 


2 


19 


9 


5 


34 


8 


6 44 


1886 


7 


3 


29 


9 


2 


18 


8 


18 


52 


8 


6 42 


1887 


7 


5 


46 


9 


8 


6 


8 


15 


10 


8 


5 9 


1888 


7 





31 


8 


18 


5 


8 


15 


47 


8 


3 46 


1889 


7 


2 


40 


7 


23 


23 


8 


14 


1 


7 


22 7 


1890 


7 


4 


52 


8 


6 


37 


8 


20 


6 


7 


6 16 


1891 


6 


23 


23 


7 


16 


47 


9 


4 


38 


7 


48 


1892 


7 


1 





7 


12 


36 


9 


10 


33 


7 


1 30 


1893 


6 


15 


51 


Extinct 1 


Extinct 


7 


2 48 


1894 


6 


5 


56 




>i 






» 




7 


1 16 


1895 


6 


4 


6 




a 






>> 




7 


1 4 


1896 


6 





16 




)> 






tt 




6 


21 10 


1897 
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4 


23 




»i 
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84 
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29 
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>rds printed in italics refer to names of ships. 



ity of PariSj 67 

, Atlantic liuers, 107 

ifl liner, 47, 165 

r liner, 87, 94 

I, Ciinard, 25 

I 

r, 87 

Line, 84 
,210 



mal Line, 70 

.112 

t,46 

> Co., 53 

1 

ion, 149 



\ Line, 83, 178 

61, 224 

, working of, 137 
nd Tables, 263 
^ Line, 123 

service of, 254 

mers, estimate for, 239 

;es of sailing ships, 8, 

^8, table of, 275 

19 



Baltic, Collins Line, 46, 161 

White Star Line, 87, 94, 176 

Beam engines, 166 

Beaver Line, 118 

Bell, Henry, 2 

Bensaude Line, 136 

Bessemer steamer, 100 

Black Ball Line, 1, 49 

Black Star Line, 81 

Board of Trade Surveys, 149 

Boats, capacities of, etc., 151 

Boiler pi'essure, 264 

Boilers, 190 

JionLSsia, 126 

Bra men, 129 

Bristol service. 111, 117 

Britannia, Cunaixl Line, 25 

engines of, 159, 161 

in the ice, 28 

plan of, 27 

Britannic, deck plan of, 91 

lowering propeller of, 99 

stem of, 194 

White Star Line, 94, 177 

British and American Steam Naviga- 
tion Co., 15 

British and North Ameiicau Koyal 
Mail Co., 25, 34 

British King, 102 

British Queen, 15, 59, 158 

Buenos Ayrean, 41 

Bulgaria, disablement of, 260 

Bulklicads first used, 8 

Burning of Liverpool landing-stage, 
156 

Burns, Sir George, 201 

Cabin plan of Britannia, 27 



284 



INDEX. 



Cabin plan of Britannic, 91 

Chinay 33 

Kaiser Wilhelm 

Grosse, 131 

Napoleon III., 132 
Oceanic (first), 91 
Teutonic, 104 



dcr 



Caloric ship, 51, 161, 162 
Campania, 43, 182 
Canada, Dominion Line, 111 

sailing vessel, 1 

Shipping Co., 118 

Canadian, 72 

Line, 72 

Steamship Line, 75 

Capacities, etc., of boats, 151 
Cattle first carried alive, 107 
Celtic's gas-works, 98 
Chargeurs Reunis Line, 135 
Chart track ; Atlantic routes, 145 
China, Cunard Line, 37 

engines of, 167 

Cie. Franco- Am^ricaine, 63 
CUy of Berlin, 62 

Brussels, 60 

Dublin Steam Packet Co., 7 

Glasgow, 55, 166 

Manchester, 57, 167 

New Fork, 64, 179 

Paris, 59, 64, 179 

accident to machinery, 

67 
Rome, 63, 176 



Clearing a vessel, 153 
Clermont, 3 

Coal, pound of, results from, 197 
Collins, E. K., Life of, 203 

Line, 46 

Columbia, 127 

Comet, 3 

Compagnie Bordelaise, 135 

Commerciale, 135 

G6n4rale Transatlantique, 133 

Compania Transatlantica, 136 
Compound engines first used, 79 
Cmnatight, 77, 239 
Consumption of coal on Adriatic, 
165 

America, 80, 178 

Arctic, 47, 161 

Arizona, 83 



Consumption of coal on Britannia, 

26, 159 

Britannic, 95 

Campania, 182 

City of Paris, 180 

Eti-uria, 179 

Kaiser Wilhelm dcr 

Grosse, 182 

Persia, 164 

Scotia, 164 

TeiUonic, 181 



Continental Lines, 126 
Cost of Atlantic liners, 250 
Crew of Atlantic linei-s, 249 
Cunard Line, 25 

Sir Samuel, Life of, 200 

Cymric, White Star Line, 107 

Dakota, Guion Line, 82, 172 

engines of, 171 

Danmark, loss of, 258 

Dead meat trade commenced, 71 

Deaths on emigrant ships, 246 

Deck department, 142 

DeiUschtand, 128 

Diagram of Atlantic liners, 263, 283 

Dimensions of Atlantic liners, 270 

Distances, greatest, in one day, 257 

Dominion Line, 110 

Donaldson Line, 123 

Dramatic Line, 256 

Dreadmmght, sailing ship, 1 

Dutch Line, 135 

Duties of heads of departments, 138 

Ea^de Line, 127 
Early Atlantic events, 222 
steamers, 1 



White Star linera, end of, 24 

Eastern Steam Navigation Co., 239 
Elder, Dempster and Co., Ill, ng 

John, Life of, 215 

Electric light introduced, 63 
Embarkation, 155 
Emigrants first carried, 58 
Engineering department. 1 46 
Engine-room staff, 249 
Engines of Adriatic, 165 

Arctic, 46, 161 

Arizona, 83, 178 

Britannia, 26, 161 
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Engines of British Qiicai, 15 


First N.'w Zenbnd liner, 102 ^^H 


Chinx., 88, 167 


NordileatsoLer, 138 ^^^ 


City vf Berlin, 6B 


o|ii'n sea steamer, 3 


CUy o/BrmseU, 60 


pelruleum bnlt vessels, 133 


cay ofParii, 59, 17B 




■C^y<^B9mc,&Z,l-li 


screw propeilcr, 16 


Dak<ila,\n 


steamer, f 


Eriaaan, 62, 162 


Htsel AtlanHc liner. 11 


Fnmkm, 60 


~0r6<UBrila.iii.U 




■— Great Baatem, 134, 166 


water-tight bulkheads, 7 


— Greet fr«(«-», 14 


— White Star IJncr, 88 


KaUtr mihelm der Groae, 


Fitch, John, 2 


ISl, 1S2 


FlaKSofAtlantioFeny, iiiii 


lAvcrpool, 11 


Flinn, Main, and Montgomery, 110 ■ 


fToUing Bill. 123 




— Penia, as, 164 


FravJcHTi, 49 ^^H 


PrtsiiUni, IB 


Frif-i/ntid, 133 ^^H 


Roval ffiiliain, B 


Frozen meat carried, 71 ^^^H 


Bwaia,2a 


Falda, 129, ISS ^^M 


— Saamnah. 157 


Fulton, Robert, 3 ^^^H 


Seatia, 86, ISl 


Funnels of Atlantic Ferry, iiiii ^^H 


Strmo, 40 


FumcsB Une, 1S6 ^^H 


Siriut, 13, IBS 


Fadire advances, 267 ^^H 


— Vaaderim, 50 






Gabil^n, saUing ship, 1 ^^M 


Erltssm, 51, 183 


Galway line, 76 ^^H 


AV«, 42 


Gas works on steamer, 9S ^^^M 


Elmria, 43, 17B 




ExpflTisea of Atlantic liners, 240 


Gfnnank, White Star Line. 04, SSI ^^H 


Expreaa Unera, performances of, 198 




Fnbre Line, 13B 


Glover, W., 220 ^^| 


Fnatpst lassagEB, tabic of, 2BS, 273, 


Grrat. Britain, 16 ^^H 
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Great £uf<r», 134, 166. 239 ^^H 


First American liner, 113 


Great Western Line, 117 ^^H 


Atkntio BUamer, 6, 13 


Great n'attrn, 14 ^^H 


from Liverpool, 7 


G riscom, aement A. , life of, 21 1 ^^H 


triple engiiiei), 178 


Guion Line, 81 ^^H 


twin scrowB, 122 


Gu-on, S. B., Lifo of, 206 ^ 


Btlempts at atearaei-g, 3 

Clyde stwmer, 3 

colnpoiind engines, 172 

— eoBt of Allantie liners, 250 
Cunard liner, 26 


Hamburg- American Line, 136 


Ilarland.SirE. J., Ufeof, 313 ' 

Harrison Use, 136 

Harrest Qneen, sailing aliip, 1 


English Atlantic Bteamer. 38 

Guion liner, 81 


HoUnud steamer, 79, 173 
Hollow shafting adopted, 64 

Hamboldt, 49 ^^M 
Hydraulic system fiist adopted, 67 ^^H 


iron iteanior, IS 


Ifational liner, 129 
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Ice at Philadeli'hia, 58 
Icebound steamer {Kangaroo), 58 
Imrie, W., 89 

Independence^ sailing ship, 1 
Inman Line, 54 

William, Life of, 205 

Inspection, Board of Trade, 149 
International Navigation Co., 113 
Invention of screw propeller, 87 
Inverclyde, Lord, Life of, 207 
Iron hulls versus wood, 227 
Iron steamer, first, 16 
Ismay, Imrie and Co., 89 
Ismay, T. H., Life of, 208 

Johnson Line, 120 
Jones, Alfred L., 218 

Kaiser Friedrich, 130, 183 

JVUhelmder Grossc, 130, 182 

Kangaroo, icebound, 58 
Kirk, A. C, Life of, 216 

Lake Line, 118 

Lardner, Dr., 23 

Largest steamer afloat, 104 

ever built, 124 

Last iron ptiddlc steamer, 134 

• wooden paddle steamer, 47 

Letter from Lieutenant Roberts, 17 

Leyland Line, 119 

Lite of Sir George Bums, 201 

E. K. Collins, 203 

Sir Samuel Cunard, 200 

John Elder, 215 

Clement A. Griscom, 211 

S. B. (Juion, 81 

SirE. J. Harland, 212 

W. Inman, 205 

T. H. Ismay, 208 

A. (J. Kirk, 216 

C. Maclver, 206 

I). Maclver, 201 

Herr Meier, 213 

Uobci-t Nai)ier, 202 

Sir William Pearoe, 207 

Rt Hon. W. J. rirrie, 213 

James Snence, 209 

James Tliomson, 214 



Lights at night, 226 
*Litci*ary Panorama,* early news- 
pa i)cr, 1 



Live Cattle Trade commenced, 107 
Liverpool f 11 

First Atlantic Steamer from, 7 

Landing-stage, 154, 156 

New York and Philadelphia 

Steamship Co., 59 
Loman, Herr, 129 
Ijondon Line, 121 
Lossof^r<rfic, 47, 231 

Atlantic, 94 

Austria, 238 

Burgoyne, 135 

City (tf Brussels, 62 

ConiMLught, 239 

Danmark, 135, 258 

Eider ejidi Elbe, 132 

Greai Liverpool, 13 

Le Lyonnais, 53 

Napoleon IIL, 134 

Naronic, 106 

Oregon, 42 

Padjie, 47 

President, 16 

Savannah, 6 

S iritis, 14 

Losses, Table of, 277 
Lowering propeller, 99, 100 
Liocania, 43, 181 

Machinery of Atlantic liners, 157 
Maclver, Charles, 206 

David, 201 

Mail steamers at war times, 108 
Majestic, 103, 181 ^ 

White Star Line, 103 

Manchester, City of, 57 

liners, 121 

Manhattan, Guion Line, 81 

Manning Atlantic liners, 247 

Martello, 179 

MassachvseUs, 48 

Maury's Lanes, 155 

Meat trade, 71 

Meier, Herr, Life of, 21 3 

Men of the Atlantic Ferry, 200 

Monarch Line, 121 

Montana, 82, 172 

Napier, Robert, Life of; 202 
Napoleon IIL, 184 
Naronic, loss of, 106 



Natioiml Line, 70 
NDdorlaailiMh Antaiikuansclie 
vaart Maatscbapp^, 135 
Ifcio England, Domuuon Liue, 11 
Hew Englnnd Ocean Stewnaliip Co., 

JV«u York, sailing Tcssel, I 

C% qf, 179 

Now York and Havre 8. N. Co., t9 

New Zealand Lice, 102 

Night sigDakof Atlautic Feity, iijii 

NorddantKher Lloyd, 128 

AWmnnnKi, 127 

North AnieiicBD Lloyd Line, 51 

Noi-lh Star, 60 

NMing Sill, 122 

Ocean Sl*ani Navigation Co., J8 

Oeranie (First), Whllo Star Line, 80 

(Second) Wliite Star ynu, 101 

Ohio, AmcHcaD Line, 112 

Old and new Atlantic steamcn, S5 

Ohlcat Atlantic lini^r, 39 

(Mario, 53 

Orcgait, 42 

Oscillating Baloon, 100 

Overhauling in port, 146 

Overlapping propoliera, US 

Faddle i»rni« s 

FaTMan, 73 

Parthia, 40 

Paasiw! of sailing all ips, 1, 253 

TaUoB, 273, 275 

Fatxmia breakdown, 250 
Pearce, Sir William, 207 
Pirien, 133 
Feraia, 36, 38, 164 
Petersen Tale Lino, 74 
I'etroloiiui carrioil in bulk, 132 
riiila<loipiiJa Tranintlantic Litiu, 1 
PlHcnix, 3 

Pirrio, Ht. Hon. W. J., 213 
Pound orcwil, result rrom a, 1S7 
FreKident, 16 
Pressure, boilor, 2S4 
Propeller, invention o(. 37 

lowering, 90, 100 

single, 194 

— -twin, U6, 196 

Rapid pua-igcs. Table of, 273 




Safety of Collins Allnntk, 224 

valves, 22.1 

Sailing of a linor, 153 
Sarah SaTtth, 69 
SatHnnnh, 4, 157 
Scoiia, SS, 164 
Screw enginus iliroct-acting, 1 
with gearing, 1'" 



ScMw proptlli 



;or of, 37 



South Wales Atlantic S. Co., 116 
Simrtreiipt qf Uur Seru, 1, 243 
'•panisli t'omjiania TransatlanUca, 

136 
SiK'nct', James, Life of, 209 
StaiTatsi'n, 247 
works, 143 
Slate Line, 116 
Steamers lost. Table of, Ap|iendix 
Steam ateuriiig gear TirBt used, 60 
SI. Louis, Amerii'aD Liue, 114, 182 
SI. Paul, Ameritau Line, 114, 182 
Superintending gnsineor, 218 
■Survey, Board ofTlido, 149 
Symiiigton'a new boat, 222 
Tables, 270 
Tables of machinery advances, 185, 

187 
Tables, Rovisw of, 260 
Teulonie, 103, 181 
Tbingvatls Line, 135 
Thompson, J. R., Life of, S14 
Three-orau engines adoptcil. G-l 
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Tilt hammer engines, 168 
Tod, David, Life of, 217 
Transatlantic Steamship Co., 9 
Transatlantique Line, 133 
Triple- expansion engines, 197 
Turbinia, 198 
Turret steamers, 74 
Twin Screw Line, 122 
screws, 196 

Umbria, 42, 179 
United Kingdom^ 6 
United States, 49 

Value of Atlantic liners, 250 
Vanderbiltf 50 
Vaterland, 132 
Victualling department, 143 
Ville du Havre, 134 



Wacslandy 39 

Wallace, WilHam, Life of, 219 

Warren Line, 117 

WashingtoUf 48 

Water-tight bulkheads first used, 8 

Water-tube boilers, 193 

Whistle, fog, 226 

White Star Line, 87 

Wilding, Henry, 218 

Wilson-Furness-Leyland Line, 1 23 

Wilson-Hill Line, 121 

Wilson Line, 117 

Wilson, W. H., of Harland and 

Wolff, 213 
Wolff, G. W., ship-builder, 213 
Wood or iron for hulls, 227 
Working of Atlantic liners, 137 
Wyoming, 82, 171 
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OIKEEBS. Hy I.'ha* W. RuBEBTa, M.I.SIur.B. VVitU 3J ItliBi 
tioitsHuil21 L-irEG PlatoB. Demy 6vd, 6>. 
Tliifl work hiu bevD vcittt-n to meet tU Jemand for tn • upto-dato ' book 

on drawio;; &nil ilefigiiing n 

auitable for lea-going engiuoeca when prepadng for tho Board of Trada 

Eiaminitioiw, uid for tliose who src imBcqiiaiuted with tho routiDc of the 

work carried on in a drawing office. 

PBAOTIOAL ADVICE TOR MARINE ENGINEERS. l!y 

CHis. W. EoBKurs, M.LMar.E. With 61 IllMtrntions. Crown 8vii, 

2i.6,t. 

The purpoHo of this book is to placo toguthur a fvvr practical liiiits regani' 

ing the DiBDagemfat of marine imgiuai and boilura. It BJiould Iw especial!/ 

welcome to junior engiaoem in oiiaiating thi^m to graap the general ideaa 

whicli ahoidcl govBcn the munagemont of Btoamship macbiucry. 

RESISTANCE or SHIPS AND SCREW PROPULSION. By 

D. W. Tavlor, Muval (^oiislriictor, Uuitiil SUtcs tin";/. Willi 73 
Figuroa and iiumoroiia Diagrams. Meilitun 8vo, 15i. 
"The book will well repay camfiil atudy.'-^A'nyiuMi-. 
'A Taluable uid useful rnnitributiou to the literature of the auliject,' — 
MitriMt Engiiittr. 

EI.ECTRIC LIGHT INSTALLATIONS. By Sir p. Salomons, 

VicoPrvsideat of the Institution of Electrical Eagineera, A.I.C.E., 
M.Anier.I.E.E., F.BAiJ., F.C.8., etc. Seventh Edition, BeviKd and 
Gulargod, 

Yol. I.— ACCDMULATORa. With 33 lUmtralious. 5*. 

' The best work on the aubject.' — English Mtchaait. 
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Vol. III.— APPLICATION. With 32 Illustrations. SW pp. Sj. 
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THE DYNAMO. lU Tlieory, Des.igii, and Manufacture, By C, 

0. HiiwKi!i»,M.A„ A.I.E.H., and F. Wali.is, A.I.B.B. Second Edition, 

Kcsiaed. With 100 UluBtraticms,iooBtlyfrom origiiiBldranings. lOi.&L 

■ We Wfkomo Hiis book as a thoroughly trustworthy and useful work.' — 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 

CDfiEENTS. A Treatise on thiiir Theory, Construction, nnd Use. 
By GisBBHT Kipp, M.Iost.O.E., M.Iust.B.K. Witli 133 lUustriLtions. 
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Ib the most complete and pcactical book we huve ) 



ELECTRIC TRANSMISSION OF ENERGY AND ITS 

TEAWSFORMATION. SUBDIVISION, AKD DISTEIBnTION. A (irac- 

tical Hanilboolt, By Gishekt K_ipp. C.B., M.InfltX'.E,, M.Iust.E.E. 

With lea lilufitratiooa. Fouctb Edition, mostly rt-writtcn. Crown 

Sto, 10). 6d. 
' This book U one which miirt of neceasi^ he found in the liamU ot every 
onu who desires to becoma ai^quaiiited with the best and latost iuformation 
on the subject.' — EUctiirid Engineer. 

MODEL ENGINE CONSTRUCTION. With practical Instruc- 
tions to Artitlcera and Amattura. By J. ALEXANDRE. With 59 
IllustiatiouB and 21 ShcDta of ^VorMug Drawings by C. E. Jonks. 
334 lip., crown 8vo, 10s. Gd. 
OoHTKNTS :— Part I. Bojler and Engine Details with Toola.— Part n. 

DiRerent Typea of Engines, Stationary, Locomotive, Marine, 

THE MODERN SAFETY BICYCLE. By H. A. GARRArr, 

A.M.I.C.E., Head of the Engineering Department of tin; Northern 
Polytechnic Institute, HoUoway. With 101 Illustrations and Qvo 
^V'"orkin^ Drawings. Crown Svo, doth. 33. 
*Wd feel fully juatified iu FecommBoding it to all who are interested ill 

HYDRAULIC MOTORS: TurblneB and Freseure Engines. 

By G. R. BoDUBB, A.M,InBt.C.E. With 204 niustrations. Tableg ami 
Index. Second Editioo, thoroughly ReFinkl and Enlarged. Cruwn 
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BOOK, ratt 8vo, linip roan, gilt eilges, &i. 
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result of mnny jeara' practical eiperien^ of a unjiine character. 

It may be aaaerted with confliiencs that Qeier before hare mecbanical 
eiigiuiVFs liad the oppoiiuiiitr preaenteil to them of acquiring no miirb 
iiiforiuatioD of a practical nature uompiessed into so moileFatc a L-ompass. 

IMDUBTEIAL ELECTBICITT. An Introvluctory TroatiM on 

Electro Technics. TraiiBlatail Mid BrLtptecl from the French of H. da 
GnifUglny by A. G. Elliott, B.Sc. Crown 8vo, cloth. 2). (W, 

GAS AND FETEOLEUU ENOINES. A Treatise for N»n- 
tcchuical reuclers, iriuislated mul mJaiiUiii from the French 
Graffigiiij by A. G. Elliott, BSc. Crown Svo, cloth. 2i. M. 

DBAWXNQ AND DESIQNINa. lu a sciics of S9 Lessoim 
, I.ELAMD, M.A. With 43 muntration*. Thiril Bditjon. 
Fcap. 4to, cloth. 2.'. 
' It has H good Hjuipmeot of platea, and the t^it ii full of valuiiUe prnctical 

WOOD -CAB VINO. By the Same Author. With nunierons 

Illuatcationii. Thinl Edition. Fcap. 4to, Si. 
'An eiciOlent manual.' — Morning Peal. 
'An admirable litUe book.' — Biiildtr. 

LEATHEK-WORK. Stnniiieil, Moulded, ond Ciit. Ciiir-Boiiilli, 

Sewn, etc. By the Samo Author. A Practioal Manual tor Leamera. 
With numerous llluHtrationa. OJ. 
' A deUgbtfiil mldition to the series of praaticoj ronnualB.'— rima. 

METAL VOBK. Including BepoUBsi*, Bent or Strip Work, Cut 

.Sheet Metnl Work, Niul or Knob. Wire, Easy HWvtt Ornament and 
Cliasing Work. An Elomentor; Manual fur Learners, By th<> San» 
Author. With numerous niuHtrations. S). 

FBACTICAI' EDUCATION. A Work on Preparing ihe Memory, 

Develoiniig Qiiii^kiiess of rcrception, and Training the CfliistmcHve 
I'jicultiin. Ry tlie Siinie Author. Fourth Edition. V.ravn Rvo, 
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HANTJAL INSTBTJCnON— WOODWORK. By S. Babter, 
Organizer fmd Instructor of Mwinal Training in Woodwork to the 
London School Board and Oi^anizing Instructor to the Joint Committee 
on Ma^n^^l Training in TVoodwork of the School Board for London, the 
City and Guilds of London Technical Institute, and the Worshipful 
Company of Drapers. With a Preface by George Ricks, B.Sc. Ix>nd. 
Illustrated by 303 Drawings and Photo-Engravings. New Edition. 
Fcap. 4to, doth. Is, 6d, 

J. H. Reynolds, Esq., Director and Secretary Municipal Technical Schools, 
Manchester, says : — ' One of the best, if not the best book, that has hitherto 
been published on this subject, whether English or American.*, 

PuoFESSOB W. RippEB, of Sheffield Technical School, says : — * Mr, Barter, 
bv his ability, experience, and success as an instructor of manual training 
classes, is the right man to write a book on woodwork, and the book he has 
produced is a most valuable addition to our literature on manual training 
— in fact, so far as I am aware, it is the most complete and satisfactory 
work, as a course of instruction for schools, yet published in this country.' 

IIANUAL INSTBTJCTION— DBAWING. By S. Barter. 
Showing the application of Geometrical Drawing to Manual Instruction 
in Wood and Metal. To cover the requirements of the City and Guilds of 
liondon Examination. 82 plates with 98 subjects, cloth. Fcap. 4to, 35. 6d. 

* The examples and illustrations are admirable, and the work is a worthy 
companion of the author's treatise on Woodwork.* — School Board Chronicle. 

A NEW TECHNICAL DICTIONARY (in four languages). 

A Dictionary of Terms relating to Architecture, Building, Chemistry, 
Commerce, Engineering, Electricity, Electro-technics, Brass and Iron 
Founding, Hydraulics, Lighting, Machinery, Mathematics, Physics, 
Railways, Traction, etc. By G. Webber, Engineer. Pocket size, cloth. 
I.-ENGLISH—ITAWAN— GERMAN— FRENCH. 6s. net. 
II.^ITALIANO-TEDESCO— FRANCESSE— INGLESE. 4s. net. 
III.— DEUTSCH — ITALIENISCH — FRANZOSISCH — BNG- 

LISCH. 4s. net. 
IV.-FRAN^AIS-ITALIEN— ALLEMAND-ANGLAIS. 4s. net. 

ATJTO-CAItS, TBAM-CABS AND SMALL CABS. By D. 

Farman, M.E. Sole Authorized Translation from the French. By 
LUCIEN SERRAILLIER. With 112 lUus orations. Crown 8vo, 5a. 
Contents .—Theory of Various Types of Motors, Description of the 

Various Systems of Steam Traction, Compressed Air Auto-Cars, Petroleum 

Auto-Cars, Electric Auto-Car^, etc., etc. 

* This excellent hook is full of every kind of information on mptor-cars.* 

l£lectrical lie view* 
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lllMtraled. In S^aarc Croicn 9to. Clulh. 
'Messrs. Whlttaker's valuable sarles or practical manuals.' 
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THZ AITXBBATIHO CDRREirT CIRCTIIT. An Tntnxluctorj and 

Kon-Hntberniilldiil Ikuk fur Eiidiui^sik luid RtiiiknU. By W. Pbhrbm Havkwk, 
ll.l.B.B. With BlllluBtnIiuii<,ouaRnlearapor for Nulea. e>. M. 

ELSCTBIG LiaHTUfO AVO FOWEE DIBTKIBUTIOH. An Elementary 

Uuuil for BtudenU inmiinH ror tli<' rnlimlnary siid OnllnFir)- Qrtiile Binjufn- 
Btion nr thE City Mid Giiildx of London liiBtil.ile. By W. I'kkmn Mavpotk, 
M.l.B.E. WritUn Id ■nonlniics witli the new Byltabas. Foiirtb Editinn. Id 
2 Yols. Vol. 1., nith 231 lUnstratlQus. 8i. 
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HZTAL T0BNIHO. By J. HoitNER, AJtl.I.M.E. With SI Ilhiatrs- 
it It profrMM to do. Its ilm beinH to »i].ltln nnd illmlmle 
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TimKO, THE PBIHCIFLES OF. For Engineer Students. By J. 
HoRHCR. A.H.I. M.E. IlUiitmted witb nbnut 3Ju EoenrlDEN and noiiUiniDg 
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FEACnCAL IBOllFOrilDIirCF. By J. Horner, A.M.I.M.E. Iltui- 
ZVQIBEEK DSAuaHTBMEIT'S WOBK. By a Practical Draughtsman.' 



6 Whittakei^s Library of Arts, Sciences j etc. 

ELECTRICAL EZPEEDEEETS. By G. £. Bonnet. With 144 lUus- 

tntioiiB. 2*. 6d. 
' This iB an ezceUent book for boys.' — EUetrieal Review, 

IHDVCnOV C0IL8. A Practical Manual for Amateur Coil-makers. 
By G. E. BoxxEV. With a new ch24>ter on Radiography for those wishing to 
experiment with Bontgen's X Rays. With 101 lUostrations. S«. 

' Tn Mr. Bonney's nseful book every part of the coil is described minutely in detail, 
and the methods and materials required in insulating and winding the wire are fully 
considered.'— J?/<ctncai Review. 

THE ELECTRO-FLATES'S HAITBBOOK. A Practical Manual for 
Ainntenrs and Young Students in Electro-Metallurgy. By G. E. Boknby. With 
Full Index and 61 Illustrations. Third Edition, Revised and Enlarged, with a 
chapter ou NICKEL PLATING OP CYCLES. 3«. 

LEVS WOSK FOB A1CATEUB8. By H. Obford. With numerous 
IlIiLstrations. Small Crown 8vo. 3«. 

' The book is a trustworthy guide to the manufSusturer of lenses, suitable alike for the 
amateur and the young workman.' — Nature. 

MODEBH OFTICAL mSTBTrMEHTS. By the same Author. With 88 
Illustrations. 2$. M. 

' Clearly and concisely written.'— J?n<<«A Journal of Photography, 

THE OFTICS OF FH0T06BAFHT AHD FHOTOGBAFHIC LENSES. 

By J. Teaill Taylor. With 68 Illustrations. 3<. 6d. 

* An excellent guide, of great practical use.' — Naiure. 

FBACTICAL ELECTBICAL MEASVBEMEKTS. An Introductory 

Course in Practical Physics for Students and Young Engineers. By E. H. 
Crapper, Lecturer in Physics and Electrical Engineering, Sheffield Technical 
School. With 56 Illustrations. 2$. Qd. 

ELECTBICITT IN OUB HOMES AND WOBKSHOFS. A Practical 

Treatise on Auxiliary Electrical Apparatus. By Sydney F. Walker, M.I.E.E., 
M.I.M.E., A.M.LC.E. Third Edition. Revised and Enlarged. With 143 
Illustrations. 6«. 

' It would be difficult to And a more painstaking writer when he is describing the 
conditions of practical success in a field which he has himself thoroughly explored.* 

Elecirieian, 

ELECTBIC LIGHTING FOB UABINE EN6INEEBS ; or, How to Light 
a Ship by Electric Light, and How to Keep the Apparatus in Order. By Sydney 
F. Walker, M.I.E.B., M.I.M.E., A.M.I.C.B. Second Edition. With 103 Ilhw- 

tratioiis. Crown 8vo. &«. 
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PKAOTICAI SLECTBIC-LIOET FITTIIia. A Treatise on the Wiring 

uid filtliu-up orliiiiliUnRi il«l>lri|i current from Centnl SUtloD Hnini. und LIje 
LwiDgrtoimnf Pri"W imUllntiona, inclndlng thBlilMledlUDBof Ihe PI™ 
Fin Om« Ruli-L By »'. C. Aixaopr. Wltb IM lUiutntialil. FounhB<"' 



8 Wftiiiakef's Librafy qf Aris, Sciences, eic. 

SLBCTRICTTT AVB MAGVXimL By 8. R. Bottone. With 103 
lilustntioiu. 2<L 6(i. 

ELECTRICAL UUTLUEICE XACHDIES: oontaining a Full Accomit 
of their Historical Development, their Modem Fonos, and iheir Practical 
Coitetraction. B7 J. Grat, B.Sc 4«. 61I. 

• This excellent boK>k.'—SUctriaU Emglvuer. 

ADYAECSD FEDCESS OF ELECTSICITT. By Edwin J. Houston, 

JLM., Professor of Nataral Phil««ophr, Central Hi^ Bcbool, Philadelphia, 
Professor of Physics, Franklin Institute, FtrnusylTania, etc. 

Vol. I.— ELECTRICmr AND MAGNETISM. S*. 6Bf. : 

V..1. II.— ELECTRICAL TRANSMISSION OF INTELUGENCB. 5«. i 

Vol. III.— ELECTRICAL MEASUREMENTS. 5s. . 

ELECTEIC-LI6HT INSTALLAnOVS, AEB THE KAJTAGEMSHT 1 

OF ACCUMULATORS. A Practical Handbook. Qy Sir David Sai/)mons, 

Bart., M.A., Vice-President of the Institution of Electrical Engineers, etc Sixth ■ 

Edition, Revised and Enlarged. With nomerous Illustrations. 6c. 1 

' We advise every man who has to do with installaUon wortc to study this work.' 

Electrical Bnfjimer. I 

IQHEEALOOT: the Characters of Minerals, their Classification and 
Descripti'.u. By F. H. Hatch, Ph.D. With 115 Illostrations. 2«. (kl. 

'Dr. Hatch has admirably nnit d brevity an-1 clearness in his treatment of the 
crystallographical and physiod characters of minerals.' — Saturt, 

6E0L06T. By A. J. Jukes Browse, F.G.S. With 95 Illustrations. 

'An excellent guide to the rudiments of the science. — AthcmRum. 

FICTOBIAL ASTBONOMT. By G. F. Cil\mbers, F.R.A.S. With 1^4 

Illustrations. Second Edition, Revised. 2», (kf. 

'An ele^ntly printed and profusely illustrated work, which is worthy of the author's 
reputation.* — Athcnaum. ' 

LIGHT. By Sir H. Trueman Wood. With 85 Illustrations. 2s. 6rf. ! 

' We have here a p^jpular and interesting resume of many of the facts relating to the I 

nature and proi>crties of light.' — Sature. 

THE FLAKT WOBLD : its Past, Present, and Future. By G. Massee. 

With 56 Illustrations. Second Edition, Revised. 2s. M. 

* Its easy style, intelligible language, good arrangement, and many Illustrations, gi\'e 
it a high rank among books of its kind.' — ScoUman. 
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